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St atenent of Basis and Purpose

The Argonne National Laboratory - West (ANL-W Waste Area Goup 9 (WAG 9) is one of the ten Idaho
Nati onal Engi neering and Environnental Laboratory (INEEL) WAGs identified in the Federal Facility Agreenent
and Consent Order (FFA/CO. The FFA/ CO was signed by the U S. Environnental Protection Agency (EPA) Region
10, the Idaho Departnent of Health and Wl fare (IDHW and the U S. Departrment of Energy (DOE). Qperable Unit
(QU) 9-04 is listed as the "WAG 9 Conprehensive Renedial Investigation (RI)/Feasibility Study (FS)", in the
FFA/ CO. The R /FS task was to assenble the investigations previously conducted for WAG 9, to thoroughly
investigate the sites not previously evaluated, and to determ ne the overall risk posed by the WAG This
resul ting conprehensi ve Record of Decision CROD) docunent identifies eight areas for renedial action and an
additional 33 release areas for "No Action" based on the risk to hunan heal th and the environnment. The
remedi al actions have been chosen in accordance with the Conprehensive Environmental Response, Conpensation,
and Liability Act (CERCLA), of 1986, as anended by the Superfund Anendnents and Reaut horization Act, and to
the extent practical with the National G| and Hazardous Substances Pollution Contingency Plan. It is also
designed to satisfy the requirements of the FFA/CQO This decision is based on information contained in the
Adm ni strative Record for the investigation for the ANL-Wfacility (WAG 9).

The DCE is the | ead agency for this decision. The EPA and | DHWhave participated in the eval uation of
the alternatives. The EPA and IDHWboth concur with the sel ected and contingent renedy for the cl ean-up of
the eight ANL-Wareas of concern and with the No Action determ nations the 33 renai ning areas.

Assessnent of the Site

Ei ght areas at ANL-Whave actual or threatened rel eases of hazardous substances, which, if not
addressed by inplementing the response action selected in this ROD, may present an inmmnent and substanti al
endangerment to human health or the environnent. These eight areas include the, Sanitary Sewage Lagoons
(ANL-04), Industrial Waste Pond, Ditches A, Ditch B, (all from ANL-01), Min Cooling Tower Bl owdown Ditch
(ANL- 01A), Interceptor Canal -Canal and-Mund (sub-portions of ANL-09), and the Industrial Waste Lift Station
Di scharge Ditch (ANL-35). The response actions selected in this ROD are designed to reduce the potenti al
threats to hunman health and the environnment to acceptable levels. The renaining 33 areas were determned to
have acceptable risk to human health or the environment, and therefore require no action.

Description of the Remedial Action bjectives

The Remedi al Action bjectives (RAGCs) are based on those specified in the National Contingency Pl an.
For the ANL-Wsite, the RAO for human health is to prevent direct exposure to radi onuclide contam nants of
concern (COCs) that would result in a total excess cancer risk of greater than 1 in 10,000 (1E-04) to current
and future workers and future residents. The RAGCs for the protection of the environnent is to prevent
exposure to COCs in soils which may have potential adverse effects to resident popul ations of flora and
fauna, as determned by a Hazard Quotient (HQ = 10 tinmes the HQ cal cul ated from | NEEL background soi l
concentrations.

To neet these RAGCs, the risk-based cal culation of the concentrations that neet these RACS were
cal cul ated. These concentrations are called the renediation goals (RG) and establish the quantitative
cleanup levels for the contam nated sites. The RGs for the cesium 137 for human health was determ ned by
using a calculation of the concentration needed to produce a risk of 1E-04 for a future resident 100 years
fromnow As shown in Table A-1, the RGfor the cesium137 is 23.3 pG/g for the three sites with
unaccept abl e human health risks (the Interceptor Canal -Canal, the Interceptor Canal - Mund, and the
Industrial Waste Pond). Likew se, the RG for the ecol ogical receptors were also risk determ ned by back
cal cul ating the concentrations which cause a hazard quotient equal to 10 times the hazard quotient caused by
I NEEL natural background soil concentrations. The RGs for the six sites that will undergo renediation for the
ecol ogi cal receptors are shown in Table A-1.
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Description of the Sel ected Renmedy

The selected renedy for these sites; Industrial Waste Pond and asiociated Ditches (ANL-01) Main
Cool i ng Tower Bl owdown Ditch (ANL-01A), Sanitary Sewage Lagoons (ANL-04), Interceptor Canal (ANL-09), and the
Industrial Waste Lift Station Discharge Ditch (AN -35) is phytorenedi ati on. Phytorenediation is the generic
termfor "phytoextraction" an innovative/energing technology that utilizes plants to extract the contam nants
fromthe soil. Phytoremedi ati on woul d be conducted insitu to renove the nmetals and the radi onuclides fromthe
soils via normal uptake nechani sns of the plants. The plant vegetation is then harvested, sanpled, and
shipped to an incinerator on the INEEL for volune reduction. The resultant ash will then be sanpled and sent
to a permtted disposal facility. Phytorenediation would not be initiated on the Sanitary Sewage Lagoons
(ANL-04) until approximtely 2033 when the ANL-Wfacility is scheduled for closure. The start of the
phytorenedi ati on for the Industrial Waste Pond (ANL-01) will not be initiated until the cooling water
di scharges fromthe sodi um processing facility are conpleted. The final sodiumcooling water discharges are
pl anned for 2002. This delay in phytorenediation startup for either site dose not pose any increase in the
risks to human health and or the environment.

The effectiveness and technical inplenentability of phytorenediation are very site-specific. DCE
estimates that five growing seasons would be required to neet the established Renedial Action (bjectives.
This estimate assunmes natural decay of the cesium 137 along with five percent uptake by the plants. Sanple
results of the ANL-Wsites show the contam nants are predom nantly bound in the upper foot of soils. Thus,
nost of the contaminants are already within the plant root zone and no nmaj or novenent of soil is necessary.
The plants would require additional irrigation and soil amendnents. The plant stalks along with the wetted
soil condition would help control the spread of w ndbl owmn contam nants. DOE has conducted a bench-scal e
testing of soils in 1998 to determne applicability of this renedial alternative. DOE has tested native and
non-native | NEEL pl ant species for their applicability for phytorenedi ati on. Wiere non-native plant species
are planted, the plants will be harvested before they go to seed

It is anticipated that phytorenediation will renove contam nants, to acceptable levels after five
field seasons. These acceptable levels are defined by the Remedial Action (bjectives (RAGCs) for the
contam nated soils at ANL-W Phytorenediation will elinmnate the need for |ong-termnonitoring and
mai nt enance activities, surface water diversions, |and use and access restrictions after 100 years, and |ong
termenvironnental nonitoring (air, sedinent, and groundwater). The maj or conponents of the selected remedy
for ANL-Ware:

. Conpl etion of phytorenediation workplan for the field-scale testing

. Conducting a field-scale phytorenediation test of selected plant species at the sites that pose
unaccept abl e ri sks

. Determ ning the effectiveness and inplenmentability of phytorenediation based on results of
field-scale testing

. Coll ecting soil and plant sanples after a two-year field season to be used to determ ne the
ef fectiveness of phytorenediation on the ANL-Wsoils

. Harvesting, conpacting, incinerating, and di sposing of the above- and bel owground plant matter
that will be sent to a permtted landfill

. Conti nuing the planting/ harvesting process for phytorenediation only if conpletion of the two-
year field-scale testing is successful. This process should continue until RAGCs are attained

. Installing access restrictions consisting of fences, bird netting, and posting warni ng signs

. Revi ew of he remedy no | ess than every five years after the RAGs have been net until the year
2098

. I npl emrenting DCE controls which limt residential |and use for at |east 100 years from now
(2098) .

Description of Contingent Renedy

If it is determned that the sel ected remedy of phytorenedi ati on does not adequately reduce the
principle risks to human health and the environment after conpletion of the two-year field season, a
contingent alternative of excavation and di sposal has been sel ected. The contingent remedy of excavation and
di sposal woul d be used to remove contaminated soils fromthe Industrial Waste Pond and associ ated D tches A
B, and C (ANL-01), Main Cooling Tower Blowdown Ditch (ANL-01A), Sanitary Sewage Lagoons (ANL-04), Interceptor



Canal - Mound (ANL-09), and the Industrial Waste Lift Station D scharge Ditch (ANL-35). The on-INEEL site

di sposal location for these contanminated soils could consist of a yet to be built Soils Repository at the

I daho Chemical Processing Plant or the Radi oactive Waste Managenent Conplex (RAWC). The final on-1NEEL site
| ocation woul d be deternined during the Renedi al Design/Renedial Action phase for WAG 9. Excavation and

di sposal activities would not be initiated on the Sanitary Sewage Lagoons (ANL-04) until approxi mately 2033
when the AL-Wfacility is schedul ed for closure. The start of the phytorenediation for the Industrial Wste
Pond (ANL-01) will not be initiated until the cooling water di scharges fromthe sodi umprocessing facility
are conpl eted. The final sodiumcooling water discharges are planned for 2002. This delay in excavation and
di sposal startup for either site dose not pose any increase in the risks to human health and or the
environnent. The maj or conponents of the contingent remedy for ANL-Ware:

. Contanminants in the waste areas will be excavated and transported to either the RMLC or the
INEEL Soils Repository for on-1NEEL di sposal

. Verification sanpling would be used to validate that the remaining soil concentrations are
bel ow t he Renedial Action (bjectives

. Revi ew of the renedy no |l ess than every five years after the RAGs have been net until the year
2098

. I npl erent ati on of DOE controls which limt residential |and use for at |east 100 years from now
(2098) .

The no action alternative is reaffirnmed and sel ected as the appropriate alternative for the remnaining
33 areas at the ANL-Wfacility. These 33 areas have risks that are at acceptable | evels based on the
information gathered during the renedi al investigation.

The possibility exists that contam nated environnmental nedia not identified by the INEEL FFA/CO or in
this conprehensive investigation will be discovered in the future as a result of routine operations,
mai nt enance activities, and decontani nation and di smantlenent activities at ANL-W Upon di scovery of a new
contanmi nant source by DCE, |IDHW or EPA, that contam nant source will be eval uated and appropriate response
action taken in accordance with the FFA CO

Statutory Determnation

The sel ected remedy and the contingent renedy for the five sites at ANL-Whave been deternined to be
protective of human health and the environment, to conply with federal and state requirenents that are
legally applicable or relevant and appropriate (applicable or relevant and appropriate requirenents to the
remedi al actions), and to be cost effective.

The sel ected remedy of phytorenediation utilizes permanent solutions and alternative treatnent
technol ogy to the maxi num extent practicable, and satisfies the statutory preference for renedi es that enpl oy
treatnent that reduces toxicity, nobility, or volune as a principal elenent.

Because the sel ected renedy of phytorenediation will result in hazardous substances renai ning on-site
above levels for unlinmted use, a revieww ||l be conducted within five years after commencenent of renedial
action to ensure that the remedy continues to provi de adequate protection of human health and the
envi ronnent. The agenci es agree that No Action be taken at 33 additional areas.
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Waste Area Group 9
Record of Decision
1. DECI SI ON SUMVARY
1.1 Site Nane

The Idaho National Engineering and Environnental Laboratory (INEEL) is a governnent facility managed by
the U S. Departnent of Energy (DOE), located 32 niles (51 km) west of |daho Falls Idaho, and occupies 890
square mles (2,305 kn) of the northeastern portion of the Eastern Snake River Plain. The Argonne National
Laboratory-West (ANL-W is located in the southeastern portion of the I NEEL, as shown in Figure 1-1. To
better manage environmental investigations, the | NEEL was subdivided into ten Waste Area G oups (WAGS).
Identified contami nant rel eases sites in each WAG were in turn divided into operable units (OUs) to expedite
the investigations and any required renedial actions. Waste Area Group 9 covers the ANL-Wand contains four
QUs that were investigated for contam nant releases to the environment. Wthin these four OJs, 37 known or
suspected contam nant rel ease sites have been identified. Two of the identified 37 rel ease sites have been
further subdivided into snmaller areas based on their waste di scharges and physical nodeling paraneter
variations within a release site. Thus, the term"site" will herein refer to a naned rel ease site in one of
the QUs. Wiile "area” will herein be used to define all or a portion of an identified QU rel ease site. This
Record of Decision (ROD) applies to these 37 sites at WAG 9 and two sites from WAG 10, which, on the basis of
t he conprehensive renedial investigation (RI)/feasibility study (FS) for WAG 9, were identified as posing a
potential risk to human health and/or the environnment. O these 39 sites, 33 are being recormended for "No
Action." Figure |-2 shows the locations of the eight areas where renedial action is proposed.

The INEEL | ands are within the aboriginal |and area of the Shoshone-Bannock Tribes. The Tribes have
used the land and waters within and surrounding the I NEEL for fishing, hunting, plant gathering, nedicinal,
religious, cerenonial, and other cultural uses since tinme imrenorial. These |ands and waters provided the
Tribes their home and sustained their way of life. The record of the Tribes aboriginal presence at the | NEEL
i s considerable, and DCE has docunented an excess of 1,500 prehistoric and historic archeol ogical sites at
t he | NEEL.

Facilities at the INEEL are prinmarily dedicated to nucl ear research, devel opnent and waste managenent.
Surroundi ng areas are managed by the Bureau of Land Managenent for multipurpose use The devel oped area within
the INEEL is surrounded by a 500 square nile (1,295 km-2) buffer zone used for cattle and sheep grazing.
Communities nearest to ANL-Ware Atomic Cty (southwest), Arco west Butte Gty (west), Howe (northwest), Mid
Lake (northeast), and Terreton (northeast). In the counties surrounding the |INEEL, approximately 45%is
agricultural |land, 45%is open |land, and 10%is urban Sheep, cattle, hogs, poultry, and dairy cattle are
produced; and potatoes, alfalfa, sugar beets, wheat, barley, oats, canola, sunflower, forage, and seed crops
are cultivated. Mdst of the | and surrounding the INEEL is owned by private individuals or the US.

Governnent, as shown in Figure 1-3.

Public access to the INEEL is strictly controlled by fences and security personnel. State H ghways 22,
28, and 33 cross the northeastern portion of the INEEL approxi mately 20 niles (32.2 km,and U. S. H ghways 20
and 26 cross the southern portion approximately 5 mles (8 km away from ANL-W respectively. A total of 90
mles (145 km of paved hi ghways pass through the I NEEL and are used by the general public.

The Snake River Plain Aquifer (SRPA), the largest potable aquifer in Idaho, underlies the Eastern Snake
River Plain and the INEEL. The aquifer is approximately 200 mles (322 km) long, 20 to 60 mles (322 to 96.5
km) wide, and covers an area of approximately 9,600 square mles (24,853 km2) The depth to the SRPA varies
fromapproximately 200 feet (61 m) in the northeastern corner of the INEEL to approxinately 900 feet (274 )
in the southeastern corner. This change in groundwater depth in the northeastern corner to the southeastern
corner occurs over a horizontal distance of 42 miles (67.6 kmj. Depth to groundwater is approxi mately 640
feet (195 n) bel ow ANL-Wand the groundwater flow direction is south-southwest. Drinking water for enpl oyees
at ANL-Wis obtained fromtwo production wells located in the west-central portion of the ANL-Wfacility.

Most INEEL facilities are currently operated by one of three Government contractors: Lockheed Martin
I daho Technol ogi es Conpany (LMICO, Westinghouse El ectric Corporation, and Argonne National Laboratory-Wst.
These contractors conduct various prograns at the I NEEL under the supervision of three DCE offices: DCE-|daho
(DCE-I1 D), Departnent of Defense-Pittsburgh Naval Reactors O fice, and DCE- Chi cago (DCE-CH).

ANL-W a prime operating contractor to DOE-CH, began a redirected nucl ear research and devel opnent
programin FY 1995. The redirected programinvol ves research to hel p solve near-termhigh priority mnissions
including the treatment of DOE spent nuclear fuel and reactor decontam nation and decomm ssi oni ng
technol ogies. ANL-Wis also currently in the process of conducting shutdown and termnation activities for
the Experimental Breeder Reactor Il (EBRI1). Wthin the ANL-Wsite are a nunber of research and support



facilities that contribute to the total volune of waste generated at ANL-W These facilities currently
generate radi oactive | ow|evel waste, radioactive transuranic waste, hazardous waste, mxed waste, sanitary
waste, and industrial waste. Approximately 750 people are enployed at the ANL-Wfacility.

The ANL-Wfacility does not have any identified wetlands, is not in the 100-year floodplain, and has
been screened as to it's potential for habitat to rare and endangered species. One facility at ANL-W the
EBR-11 reactor may be listed as a historic building eligible for listing on the National Register in the
future. The selected and contingent renedial alternatives would not inpact the EBR-II facility.
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2. SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
2.1 INEEL Site Description

The I NEEL site occupi es approximately 890 square niles (2,300 km 2) of the northwestern portion of the
eastern Snake River Plain (SRP) in southeast Idaho. The INEEL site is nearly 39 mles (63 km) long fromnorth
to south and about 36 niles wide (east-west) in its broadest southern portion. The | NEEL includes portions of
five Idaho counties (Bingham Bonneville, Butte, dark, and Jefferson) and lies within Townships 2 to 8 N and
Ranges 28 to 34 E, Boise baseline and neridian. Figure 2-1 shows the |ocation of the INEEL with respect to
the counties and State.

The surface of the INEEL is a relatively flat, senmiarid, sagebrush desert, w th predom nant relief
bei ng manifested either as volcanic buttes jutting up fromthe desert floor or as unevenly surfaced basalt
flows or flow vents and fissures. Elevations on the INEEL range from5,200 ft in the northeast to 4,750 ft in
the central |ow ands, with an average el evation of 4,975 ft. Figure 2-2 shows the shaded relief map of the
WAG 9 and the rest of the | NEEL.

2.2 ANL-WSite Hstory

The ANL-Wwas established in the md 1950s and is |ocated approximately 50 mles west of Idaho Falls.
ANL- W houses extensive support facilities for three major nucl ear reactors: Transient Reactor Test Facility
(TREAT), EBR-II, and the Zero Power Physics Reactor (ZPPR). The location of the main facilities at ANL-Ware
shown in Figure 2-3.

The first reactor to operate at the ANL-Wsite was TREAT, which was built in 1959. As its name inplies,
TREAT was designed for overpower transient tests of fuel. Its driver fuel, consisting of finely divided
uraniumoxide in a graphite matrix, has a high heat capacity that enables it to withstand tests in which
experinental fuel may be melted. Used extensively at first for safety tests of water-reactor fuels, TREAT is
now used mainly for safety tests for various fuel types as well as for non reactor experinments. It has
peri odi cal | y undergone nodifications as part of the TREAT upgrade project.

The EBR-I1 a 62.5 negawatt thermal reactor went into operation in 1964 capabl e of producing
19. 5-nmegawatts of electrical power in the liquid metal reactor power plant. It is a pool-type sodi um cool ed
reactor, designed, to operate with netallic fuel. It was provided with its own Fuel Cycle Facility (FCF)
adj acent to the reactor building for renote pyronetal |l urgical reprocessing and refabrification of reactor
fuel. The Fuel Cycle Facility operated from 1964 providing five conplete core |oadings of recycled fuel for
EBR-I1.

Over the years, the mssion of the EBR- Il has been redirected fromthat of a power-plant denonstration
with integral fuel cycle to that of an irradiation test facility for m xed urani umplutoniumfuels for future
liquid netal reactors. The pyronerallurgical process used in the Fuel Cycle Facility was not suitable for
ceramc fuels so the Fuel Cycle Facility was converted to a Hot Fuel Examination Facility South (HFEF/S).

EBR-11 continued to be fueled with netallic uraniumdriver fuel for operating convenience. This fuel
was gradually inproved to greatly increase its burnup, thus contributing to a high plant factor for
irradiation tests. Over the years of operation, much val uabl e operating experience has been gai ned on sodi um
systens, including the removal and mai nt enance of primary sodi um punps and ot her components. |In the 1970s,
the mssion of the EBR 11 was again shifted in enphasis, this time to the OQperational Reliability Testing
Program This programwas ained at studying the mlder but nore probable types of fuel and reactor
mal functions that could lead to accident sequence. In addition to preventing accidents, its aimwas to better
define the operating limts and tolerable faults in reactor operation, thus |eading to both safer and nore
econoni cal plants. The conponents of this programin EBR- 1| included tests of fuel to and beyond cl addi ng
breach, |oss-of-coolant flow tests, mld power transients, and studi es of man-machine interfaces.



In the early 1980s, ANL-Wreexam ned the basic design of |iquid-nmetal-cooled fast reactors The results
of this study led to the Integral Fast Reactor (IFR) concept. The | FR incorporates four basic el enments:
sodi um cooling; a pool configuration; a conpact, integral fuel cycle facility; and a ternary nmetal all oy
fuel. Mdifications to the EBR Il and the HFEF/ S facilities have been made to support the pyroprocessing and
fuel manufacturing for the | FR denmonstration project. Since 1994, ANL-W has been conducting shutdown and
termnation activities for the EBR11. These shutdown activities include defueling and draining the primary
and secondary sodi um | oops and placing the reactor in a radiol ogically safe shutdown condition. The Fuel
Cycle Facility has been converted to a Fuel Conditioning Facility. The mission of the Fuel conditioning
Facility is to electrochemcally treat EBR-I|I fuel to create radioactive waste fornms which are acceptable for
di sposal in a national geologic repository.

The ZPPR was put into operation at ANL-Win 1969. The ZPPR is | arge enough to enabl e core-physics
studies of full-scale breeder reactors that will produce up to 1,000 negawatts. ZPPR has al so been used for
nockups of metallic cores and space-reactor cores. ZPPR was placed in progranmatic standby in fiscal year
1989.

Various chenical and radioactive wastes were generated fromthese three reactors and the support
facilities at ANL-W The operation of these facilities and the correspondi ng waste streans have been
eval uated and docunmented in the Facility Assessment and Screeni ng docunent of 1973. This docunent, which is
based on process know edge, has been used as an initial starting point for ANL-Wcleanup activities.

2.3 Identification of Release Sites

Potential release sites identified at ANL-Wfacilities in the Federal Facility Agreenent and Consent
O der (FFA/CO include wastewater structures and | eaching ponds, underground storage tanks, rubble piles,
cooling towers, an injection well, french drains, and assorted spills. Possible COPCs at the various ANL-W
sites include prinmarily petrol eumproducts, acids, bases, PCBs, radionuclides, and heavy netals. These are
the chem cal and radi oactive wastes generated fromthe scientific and engi neering research at ANL-W

2.4 Enforcenent Activities

In July 1989, the Environmental Protection Agency proposed listing the INEEL on the National Priorities
List (NPL) of the National G| and Hazardous Substances Pollution Contingency Plan (NCP).
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The EPA issued a final ruling that listed the INEEL as an NPL site in Novenber 1989. The FFA/ CO was devel oped
to establish the procedural franework and schedul e for devel oping, prioritizing, inplenmenting, and nonitoring
response actions at the INEEL in accordance with CERCLA, the Resource Conservation and Recovery Act (RCRA),
and the |daho Hazardous WAste Managenent Act. The DCE, EPA and | DHW have determ ned that hazardous waste

rel ease sites at ANL-Wwoul d be renedi ated through the CERCLA process, as defined in the FFA/ CO which

super seded the existing RCRA-driven Consent Order and Conpli ance Agreenent requirenents. The FFA/ CO
identified 4 Qus consisting of 19 sites within Waste Area Group 9 that required additional activities under

t he CERCLA process. An additional 18 sites were determned to need no further action at the time the FFA CO
was signed. Thus, a total of 37 WAG 9 sites were evaluated during the QU 9-04 Conprehensive RI/FS process and
the results are summarized in this ROD

One unit in QU 9-04 [Main Cooling Tower Bl owdown Ditch (ANL-01A)] was originally included as a Land
Di sposal Unit under the RCRA Consent Order and Conpliance Agreenent (COCA) on the basis that corrosive liquid
wastes were di scharged after 1980, DCE, along with the EPA and | DHWWAG 9 nanagers, have deternined that the
Mai n Cool ing Tower Bl owdown Ditch is a RCRA Land Disposal Unit and will be remedi ated under the CERCLA
process in accordance with the applicable substantive requirenents of RCRA Hazardous Waste Managenent Act
(HWR), if an unacceptable risk to hunman health or the environnment. However, the FFA/ CO has only adopted RCRA
corrective action (3004 (u) & (v)), and not RCRA/ HWA cl osure. Therefore, upon conpletion of the renedial
action, the DCE nust receive approval fromthe | DHW Department of Environnental Quality director that the
Mai n Cool i ng Tower Bl owdown Ditch has been cl osed pursuant to RCRA HAWA cl osure requirenents.

The QU 9-04 conprehensive R /FS conducted ANL-Wresulted in the identification of eight areas with
potential risk to hunman health and/or the environnment that would require some type of renedial action
(Wr500- 000- ES- 02, Cctober 1997). The Proposed Plan (January 1998) identified the agencies' preferred
alternative for the eight areas of concern at ANL-W



3. H GHLI GHTS OF COVWUN TY PARTI CI PATI ON

In accordance with CERCLA ° 113(k)(2)(B)(l-v) and ° 117, a series of opportunities for public
information and participation in the R and decision process for the WAG 9, ANL-W was provided to the public
from March 1994 through March 1998. The opportunities to obtain information and provide input include
"ki ckof f* fact sheets, which briefly discussed the status of the conprehensive investigation. articles in the
I NEEL Reporter (a publication of the INEEL's Environmental Restoration Progran), three Gtizens' Quide
suppl ement al updates, presentations to nenbers of the Ctizens Advisory Board, a proposed plan January 1998,
and public neetings. Specific details on how each of the opportunities for the citizens to obtain additional
information on WAG 9 are presented bel ow.

Articles in the March 1994 and Novenber/Decenber 1997 issues of the INEEL Reporter were distributed to
approxi mately 6, 700 nmenbers of the INEEL Community Relations Plan mailing list. The articles contained status
reports on activities conducted at WAG 9 in addition to information on how, to get additional information in
the INEEL I nformati on Repositories.

Three Citizens' Quide supplenmental updates in March/April 1996, April/May 1996, and 1997 annual guide
were al so nailed to about 6,700 menbers of the public on the INEEL Community Relations Plan nailing |ist.
These Citizen's Quide supplenmental updates had specific sections on cleanup activities in WAG 9. Each of the
Ctizens' Quide supplemental updates also included information on how to get nore informati on about WAG 9 via
the internet, toll-free phone nunber, Adm nistrative Record/Information Repositories, videos, and the | NEEL
Regi onal O fice in Boise.

The ki ckoff fact sheet was mailed in Septenber 1996 to nenbers of the public on the I NEEL Community
Rel ations Plan mailing list to encourage participation prior to the initiation of work on the Conprehensive
RI/FS. The information on howto request a briefing, or to get nore informati on on QU 9-04 docunents was
printed on the back of the kickoff fact sheet.

On January 20, 1998, a brief presentation on the proposed plan was presented to the Citizens Advisory
Board. The advi sory board consists of a group of 15 individuals, representing the citizens of |daho, who nake
recomendati ons to DOE, EPA, and the State of |daho regarding environmental restoration activities at the
INEEL. The Citizens Advisory Board meetings are open to the general public.

Copi es of the proposed plan were nuiled to approxi mately 6,700 nenbers of the public on the I NEEL
Community Relations Plan nmailing list on January 6, 1998, urging citizens to comrent of the proposed plan and
to attend public neetings. D splay advertisenments announci ng the same infornmati on concerning the availability
of the proposed plan and the |locations of public neetings, and the comrent period extension, appeared in siXx
regi onal newspapers during the weeks of January 12 and 19, and February 9 in |Idaho Falls, Boise, Mscow, Fort
Hal |, Pocatello, and Twin Falls. Large display advertisenents appeared in the foll ow ng newspapers: the Post
Regi ster (ldaho Falls);the Sho-Ban News (Fort Hall); the Idaho State Journal (Pocatello); the Tines News
(Twin Falls); the Idaho Statesman (Boise); and the Daily News (Mscow).

In January 1998, DCE issued a news release to nore than 100 nedia contacts i nform ng themof the
begi nning of a 30-day public comrent period pertaining to the WAG 9 ANL- Wproposed plan. This conment period
began January 12, and ended on March 12, 1998 in response to a request fromthe public, for a 30 day
extension. Mdst of the news releases resulted in a short note in community cal endar sections of the
newspapers and in public service announcenments on radio stations. The fact sheets |INEEL Reporter, and the

proposed plan all identified that additional documentation on WAG 9 is available in the Adm nistrative Record
section of the INEEL Informati on Repositories located in the INEEL Technical Library in Idaho Falls, in the
I NEEL Boise Ofice, and in public libraries in Fort Hall, Pocatello, and Mbscow.

For the general public, the activities associated with participating in the decision-naki ng process
i ncl uded receiving the proposed plan, receiving tel ephone calls, attending the availability sessions one-half
hour before the public nmeetings to informally discuss the issues, and submtting verbal and witten comrents
to the agencies, during the 60-day public comment period. At the request of the Shoshone-Bannock Tribes, a
informal presentation of the proposed plan was given to Tribal nenbers and their technical staff on January
7, 1998.

Post age- pai d busi ness-reply comment forns were available to those attending the public neetings. The
forms were used to submt witten comments either at the neeting or by mail. In addition, the reverse side of
the neeting agenda contained a formfor the public to use in evaluating the effectiveness of the neetings. A
court reporter was present at each neeting to keep transcripts of discussions and public coments. The
neeting transcripts were placed in the Adm nistrative Record section for the WAG 9, QU 9-04 in the five | NEEL
Information Repositories. For those who could not attend the public neetings, but wanted to make formal
witten comments, a postage-paid witten comrent formwas attached to the proposed plan.



A Responsi veness Sumary has been prepared and is included as Appendix Ato this ROD. Al formal verbal
comrents presented at the public neetings and all witten coments are included in Appendix A and in the
Adm ni strative Record for the ROD. Those conmments are annotated to indicate who nmade the comment and the page
nunber where the DOE response can be found in the Responsiveness Summary.

A total of about 75 people not associated with the project attended the public neetings. Overall, nine
citizens or groups provided formal comrents. Al comments received on the proposed plan were consi dered
during the devel opnment of this ROD. The decision docunent presents the selected renedial action for the WAG
9, QU 9-04, chosen in accordance with CERCLA, as anmended by Superfund Anmendnents and Reaut horization Act and,
to the extent practicable, the National Contingency Plan. The decision for this site is based on the
information in the Admi nistrative Record for QU 9-04.

4. SCOPE OF OPERABLE UNI TS AND RESPONSE ACTI ONS

Under the FFA CO the INEEL is divided into 10 WAGs, of which ANL-Wis included as WVAG 9. WAG 9 is
further subdivided into four QUs that included a total of 37 release sites. The four OJ are classified as:
Remedi al Investigation Sites, Track 2 Sites, Track 1 Sites, "No Action" Sites. In addition to the WAG 9
sites, two sites fromWAG 10 are included in the evaluation of WAG 9. The inclusion of these two WAG 10 sites
into the WAG 9 ROD was based on the close physical location of these Sites to other WAG 9 facilities. These
WAG 10 sites did not have individual risks but nay add to the cumul ative risks of WAG 9. Table 4-1 shows the
39 sites that were evaluated as part of the QU 9-04 Conprehensive RI/FS, 7 sites fromWAG 9, and two sites
from WAG 10.

The task of the "conprehensive” RI/FS is to evaluate contanination of environnental nedia (soil, air,
and groundwater) and the potential risks to human health and the environnent from exposure via those
pat hways, Each of the retained sites has undergone a "conprehensive" eval uati on because risks fromall known
and potential release sites within WAG 9 and the two sites from WAG 10 have been evaluated. In addition, it
is also "cumul ative" because the receptor may be exposed to contamination fromnultiple rel ease pat hways
(e.g., air and groundwater exposure pathways), fromnmultiple release sites. Analyzing the air and groundwater
pat hways in a curul ati ve manner is necessary because contamnation fromall release sites within a WAG are
typically isolated fromone another with respect to the soil pathway exposure routes. Therefore, the soil
pat hway exposure route is analyzed on a rel ease site specific or "noncunul ative" basis in the | NEEL
conpr ehensi ve ri sk assessnents.

Fromthe evaluation of the 39 sites that were evaluated as part of this ROD, eight areas at ANL-W have
actual or threatened rel eases of hazardous substances, which, if not addressed by inplenmenting the response
actions selected in this ROD, may present an immnent and substantial endangerment to public health, welfare,
or the environnent. These eight areas are subunits of five CERCLA sites (ANL-01, ANL-01A, ANL-04, ANL-09, and
ANL-35) identified in the FFACO This includes one area with only unacceptable risks to human health, five
areas with only unacceptable risks to the ecol ogical receptors, and two sites with unacceptable risks to both
human health and the ecol ogi cal receptors. The screening, devel opnent, and detailed analysis of the renedial
alternatives resulted in the selected alternative for each of the retained sites. These alternatives nmet the
goal s established for reducing or elimnating risks to human health and the environnent and for conplying
with applicable or relevant and appropriate requirenments (ARARs).

In addition to the eight areas that require some type of renedial action, this conprehensive ROD al so
addresses 33 WAG 9 areas that do not pose an unacceptable risk to human health or the environment, based on
the evidence conpiled during the QU 9-04 Conprehensive R /FS. These 33 areas are being recommended for No
Action and, with approval of this RCD, the No Action decision is fornalized.



Table 4-1. Summary of data available for WAG 9 and WAG 10 rel ease sites evaluated in the QU 9-04 conprehensive RI/FS.

aJ Site Site description CQocs Dat a avail abl e Source of information
None  ANL-10 Dry Wll between T-1 None Interviews with facility personnel Initial Assessnment Report for
and ZPPR Mound indicate that the dry well was ANLW (11986)

hooked up to a septic tank which
was renoved in 1966. Therefore,
no source exists.

None  ANL-11 Waste Retention Tank None Interviews of former facility Initial Assessnment Report for
783 operators indicate that no ANL- W (1986) . Summary
hazardous constituents were ever Assessnent Report (1990a)

di sposed at the tank. Therefore, no
source exi sts.

None ANL- 12 Suspect Waste Retention None Interviews of former facility Initial Assessnment Report for
Tank by 793 operators indicate that the tank was  ANL-W (1986). Sunmary
renmoved in 1979 and that no Assessment Report (1990a)
source exists.
None  ANL- 14 Septic Tank and Drain None Process know edge and interviews Initial Assessment Report for
Fields (2) by 753 with plant services personnel ANL- W (1986), Summary
indicate that the only materials Assessnent Report (1990a)

di sposed were trace quantities of
cl eaning supplies. The tank was
renoved in 1979 and no source

exi sts.

None  ANL-15 Dry Wll by 768 None  Process know edge and interviews Initial Assessment Report for
with facility personnel indicate that ANL-W(1986), Sumary
the only hazardous constituent Assessnent Report (1990a)

di sposed was hydrazi ne.

None  ANL-16 Dry Wll by 759 (2) None Process know edge and i nterviews Initial Assessnment Report for
with facility personnel indicate that ANL-W(1986), Sumary
the only hazardous constituent Assessnment Report (1990a)

di sposed was hydrazi ne.

None ANL- 17 Dry Wll by 720 None  Process know edge and interviews Initial Assessment Report for
with facility personnel, no ANL- W (1986), Summary
hazardous constituents were ever Assessnent Report, (1990a)

di sposed and therefore no source
exi sts.
None ANL-18  Septic Tank and Drain None The septic tank and drain field Initial Assessnment Report for
Field by 789 were renoved in 1979. Process ANL- W ( 1986)

know edge and interviews with
facility personnel indicate that no
hazar dous constituents were

di sposed at the site.

None ANL-20  Septic Tank and Drain None Engi neeri ng draw ngs, and Initial Assessnment Report for
Field by 793 interviews with enpl oyees indicate ANL- W (11986) . Summary
no hazardous constituents were Assessnment Report (1990a)

di sposed and therefore no source
exi sts.
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5. SUMVARY OF SI TE CHARACTERI STI CS

The characteristics such as physiography, neteorol ogy, hydrol ogy, soils, and ecol ogy specific to the
ANL-Wsite are sumarized in Sections 5.1 through 5.6. These characteristics are included to help the reader
understand the specific details needed to assess the alternatives in the ROD. A conpl ete discussion of each
of these can be found in chapter 2 of the 9-04 Conprehensive RI/FS. Sections 5.7.3 through 5.7.13 identify
the nature and extent of contami nation at each of the eight areas that are retained for cleanup.

5.1 Physi ogr aphy

The SRP, is the |argest continuous physiographic feature in southern Idaho. This |arge topographic
depression extends fromthe O egon border across lIdaho to Yell owstone National Park and northwestern Wom ng.
Figure 2-1 shows the | ocation of the Snake River Plain Aquifer with respect to the INEEL and the State of
I daho. The portion of the SRP occupied by the INEEL nay be divided into three m nor physical provinces: a
central trough that extends to the northeast through the INEEL and two fl anki ng sl opes that descend to the
trough, one fromthe nountains to the northwest and the other froma broad ridge on the plain to the
sout heast .

The ANL-Wfacility is found in the southeastern portion of the INEEL and is responsible for a roughly
rect angul ar - shaped admi ni strative area enconpassi ng approxi mately 890 acres. A double security fence with
| argest east-west and north-south dinensions of 580 mand 765 m (1,902 ft and 2,512 ft), respectively,
surrounds the nmajor portion of ANL-W Located inside the fenced area are nore than 60 buildings and 13
tenporary trailers. Located outside the security fence are six buildings/facilities that support the ANL-W
facility. One building that support the Transient Reactor Test Facility, the three sanitary Sewage Lagoons,
t he Radi oactive Scrap and Waste Facility, the security forces firing range, the parking lot, and the
hel i copter |anding pad. Qutside the perinmeter of ANL-Ware unpaved roads, groundwater nonitoring wells, the
interceptor canal, industrial waste pond, three old construction rubble burn areas, and borrow excavati on
pits used for construction at ANL-Wfacilities. All ANL-Wfacilities are within a |ocal topographically
cl osed basin. The surface of the facility slopes gradually fromsouth to north, at approximately 30 ft per
m | e. Mximum topographic relief within the ANL-Wadni ni strative boundary is about 50 ft, ranging fromb5, 110
ft above nean sea |l evel on the north boundary to 5,160 ft on a basalt ridge to the southeast.

The Twin Buttes are the nbst prom nent topographic features within the INEEL and are found to the
sout hwest of ANL-W East and Mddle Twin Buttes rise 1,100 and 800 ft, respectively, above the plain. Big
Southern Butte, a conposite acidic vol canic dome several mles south of the INEEL, is the nost pron nent
single feature on the entire plain, rising approxinmately 2,500 ft above the |evel of the plain.

5.2 Met eor ol ogy

The U.S. Weat her Bureau established a nonitoring station at the Central Facilities Area (CFA) in 1949.
A 250-ft tower is also located just outside the east security fence of the ANL-Warea; however, this tower
has not been in continuous operation for as long as the CFA station. The | ongest and nost conplete record of
I NEEL et eor ol ogi cal observations exists for the CFA weather station. Al though neteorol ogi cal conditions
between the ANL-Wand CFA facility are sinilar, the ANL-Wsite specific conditions were used.

5.2.1 Air Tenperature

Dat a have been collected fromboth the two- and ten-neter above the ground surface at ANL-W The
two-neter data set is limted in time fromAugust 1993 to the present. The record presented i s considered
typical of tenperature conditions in the vicinity of the ANL-Wfacility. Although there is a much | onger
record available fromthe CFA station, the distance of ANL-Wfromthat station precludes its use. Therefore,
these data are presented here because they nore accurately portray surface conditions at ANL-W The maxi mum
average nonthly tenmperature during the time of record was 84.85F for July and the m ni mrum average nont hly
tenperature of 7.95F was recorded i n Decenber.

5.2.2 Precipitation

Precipitation is not nmeasured at the ANL-Wtower. However, the National Cceanic and At nospheric
Adm ni stration (NQAA) conducted an eval uation and the use of CFA data for these paranmeters is reasonable.
Preci pitation was measured as rainfall and snowfall for the period January 1950 to Decenber 1988. During this
period, nost of the precipitation was received in May and June and averaged 1.2 inches, while the annual
total average was 8.71 inches. As coul d be expected, nmost snowfall occurred during Decenber and January. The



nonthly average snowfall event for Decenber and January was 6.4 and 6.1 inches, respectively. Wt bulb
tenperature humdity neasurenments from CFA run from 1956 to 1961. The hi ghest average occurred in the winter
at 55% a |ow average of 18%was recorded in the sumer.

5.2.3 Evaporation and Infiltration

Al t hough NOAA does not neasure pan evaporation at the |INEEL, adjusted d ass A val ues have been nade
t hrough regression analysis of other southeast |daho sites. Data from 1950-51, 1958-59, 1963-64, and 1969-70
yi el ded an adjusted range of 40 to 46 inches per year. Qther estimates for the | NEEL have val ues of 36 inches
per year fromsaturated ground, 32 to 36 inches per year fromshallow | akes, and 6 to 9 inches per year from
native vegetation. Evaporation rates calculated fromthe drop in |evel of the ANL-WIndustrial Waste Pond
(IWP) yield val ues between 0.85 and 0. 14 inches per day for summer and winter, respectively. Infiltration as
cal cul ated by using the hydrol ogi c equation (Equation 5.1 of Water Supply and Pollution Control, Fourth
Edition) and solving for the infiltration term This yields values for the | W of between 0.48 to 0. 004
inches per day for summrer and w nter, respectively.

5.2.4 Wnd

Wnd nmeasurenents at ANL-Ware nade at two and ten neters and the top of the tower (250 ft above the
ground surface). Fromthese data, ANL-Wis clearly subject to the same sout hwest and northeast wi nds as the
rest of the INEEL. Wnds tend to be diurnal with up-slope winds (those out of the southwest) occurring during
t he day and down-sl ope winds (those out of the northeast) occurring at night. During the 5-year tine of
record at ANL-Wfrom 1990 to 1994, w nds blew fromthe southwest 14% of the tinme, fromthe south-sout hwest
11%of the tinme, and fromthe northeast 10% of the time. Wnds were calmduring only 2.49% of the tinme on
record.

5.2.5 Speci al Phenonena

A thunderstormis defined by the National Wather Service as a day on which thunder is heard at a given
station. According to the definition, lightning, rain and/or hail are not required during this tine,
Following this strict definition, the ANL-Wmay experience two to three thunderstormdays from June to
August. Thunderstorns have been observed during each nonth of the year, but only rarely from Novenber to
February. Thunderstorns on the INEEL tend to be | ess severe than in the surroundi ng nountai ns because of the
hi gh cloud base. In many instances, precipitation froma stormwi ||l evaporate before reaching the ground.

I ndi vi dual storms nay, however, occasionally exceed |long-termaverage rain anounts for a storm

Local thunderstorns may al so be acconpani ed by mcro bursts. These mcro bursts can produce dust storms
and occasi onal wi nd damage. Thunderstorns may al so be acconpani ed by both cl oud-to-ground and cl oud-to-cl oud
|'i ght ni ng.

Maj or range fires in the summer of 1995 and 1996 have burned nost of the natural vegetation around the
ANL-Wfacility. Reseeding efforts were conducted in the summer of 1996 to establish new growth in the areas
upwi nd of the access road to ANL-W It is not known at this tine what | ong-range inpacts these range fires
have had with the flora and fauna around the ANL-Wfacility. Early indications have shown that the wet sunmmer
of 1997 has produced abundant small grasses that may decrease the heavy demand for food at other non-burned
areas around ANL-W

5.3  Ceol ogy

Mich of the INEEL's surface is covered by Plei stocene and Hol ocene basalt flows. The second nost
prom nent geol ogic feature is the flood plain of the Big Lost River. Aluvial sedinents of Quaternary age
occur in a band that extends across the INEEL fromthe southwest to the northeast. The alluvial deposits
grade into lacustrine deposits in the northern portion of the INEEL, where the Big Lost River enters a series
of playa takes. Pal eozoic sedimentary rocks make up a very small area of the INEEL al ong the northwest
boundary. Three large silicic domes and a nunber of snaller basalt cinder cones occur on the INEEL and al ong
t he sout hern boundary.

5.3.1 Surface Ceol ogy

Surficial materials at ANL-Wfacilities are found within a topographically closed basin. Low ridges of
basalt found east of the area rise as high as 100 feet above the I evel of the plain. Surficial sedinents
cover nost of the underlying basalt, except where pressure ridges formbasalt outcrops. Thickness of these
surficial sedinents ranges fromzero to 20 feet (Northern Engineering and Testing, Inc. 1988).

Test borings at ANL-Whave revealed two distinct |ayers in the surface sediments. The uppernost | ayer,
fromzero to several feet below | and surface (BLS), consists of a light brow silty | oam The upper 1 to 2



feet of this silty loamlayer contains plant roots. This silty loamlayer may al so contain basalt fragnents
in areas where it directly overlies basalt.

The lower layer is a sandy-silt (loess) that extends to the underlying basalt. The |oess of this |ayer
was probably transported by wind fromother parts of the plain. The wi ndbl own | oess is cal careous and |ight
buff to brown in color. Snall discrete |enses of well-sorted sands that occur within the | oess are probably
the result of reworking by surface runoff into | ocal depressions. The |ower portion of this |oess |ayer often
contains basalt fragnents of gravel to boul der size. The surface of the underlying basalt, whether it is in
contact with the upper or lower layer, is highly irregular, weathered, and often very fractured

5.3.2 Subsurface Ceol ogy

The subsurface lithology presented in this section is based on infornation gathered from past and
recent borings around the ANL-Wfacility. Information gathered fromrecent borings (i.e., those drilled after
1992) have lead to a better understanding of the subsurface geol ogy around ANL-W The deep geol ogy around
ANL-Wis dom nated by basaltic lava flows. M nor discontinuous sedinentary interbeds occur at various depths
overlying the tops of basalt flows.

The subsurface geology at ANL-Wis simlar to that on the rest of the INEEL. The nopst striking
difference is the |l ack of continuous sedimentary interbeds beneath the facility. Those sedi nentary interbeds
intercepted during drilling appear to be discontinuous stringers, deposited in | ow areas on basalt surfaces.
These interbeds are general ly conposed of cal careous silt, sand, or cinders. Rubble |ayers between individual
basalt flows are composed of sand and gravel to boul der sized naterial. The interbeds range in thickness from
less than 1 inch to 15 feet. In 1988, drifting near the WP an interbed was encountered between 40 to 50 feet
BLS. This interbed is not continuous across the ANL-Warea and does not appear west of the IWP. More aerially
extensive interbeds have been identified above the regional water table, at approxinmately 400, 550, and 600
feet. BLS (Northern Engi neering and Testing, Inc. 1988). The depth to the SRPA bel ow the ANL-Wfacility is
approxi mately 640 feet BLS. The nature of these sedinentary interbeds and rubbl e zones does not appear to
cause perching, but may retard the downward noverment of water and produce preferred flow paths

The thi ckness and texture of individual basalt lava flows are quite variable. Individual basalt flows
range in thickness from10 to 100 feet. The upper surfaces of the basalt flows are often irregul ar and
contain many fractures and joints that nay be filled with sedinent. The existence of rubble zones at variable
depths and extents are shown fromcaliper |ogs of hole dianeter that reveal zones of blocky or |oose basalt.
Exposed fractures commonly have silt and clay infilling naterial. The outer portions of a flow (both top and
botton) tend to be highly vesicular. The mddle portions of the flow typically have few vesicles and are
dom nated by vertical fractures forned during cooling

The variability of basalt thickness and fracturing also plays an inportant role in well response to
changes in the SRPA. This effect is nost notable in well responses to baronetric pressure changes. These
responses to the baronetric pressure changes result in groundwater elevation data that has to be corrected
for baronetric pressures in order to plot the contour of the water surface. Most of the wells at ANL-Wact as
water table wells with a rapid response to baronetric fluctuations. However, wells ANL- MON-A-11 and the new
wel |l ANL- MON-A-14 are very slow to respond to baronetric changes often taking nmany hours to re-equilibrate to
baronetric shifts. Review of the driller's log for these wells shows that a thick, apparently nassive basalt,
rests just above the water table. This thick flow acts as a confining |layer and restricts free air exchange
near the well bore. Discussions with the INEEL field office of USGS suggest this is conmon on the | NEEL and
that the local area of such effects tends to be on the order of hundreds of feet. Neither the USGS nor ANL-W
believes that this effect influences the wells ability to intercept upgradi ent contam nants fromthe Leach
Pit (ANL-08) and the Main Cooling Tower Blowdown Ditch (ANL-01A). Furthernore, placenent of the well away
fromthe i medi ate downgradi ent edge of the source area allows for any |l ateral spreading of contam nants that
may occur above this dense basalt before entry into the aquifer

The sequence of interbedded basalt and sedi nents, discussed above, continues to well bel ow the regiona
water table. The regional water table is typically encountered at an el evati on of about 4,483 feet above nean
sea level (MBL) near the ANL-Wfacility. A deep corehole was drilled in 1994 in an attenpt to |locate the
effective base of the aquifer. This base is a | ayer bel ow which the hydraulic conductivities drop by orders
of magnitude. A large sedinentary interbed (up to 100 feet thick) and a nmarked change in the alterati on of
the basalts characterize the contact of the effective base. This contact was encountered at a depth of 1,795
feet below land surface (BLS) in the deep corehole at ANL-W The sedinentary |ayer was approxi nately 15 feet
t hi ck.

5.4 Soils

The ANL-Wsite is located on a snmall meadow within a | ocal drainage. The thickness of the surficial
sedinent in the vicinity of the ANL-Wsite is shown in Figure 5-1. These depths range from outcroppi ngs at



the surface to depths of 14 feet. In general, the depths of the surface soils above the basalt tend to
increase fromapproximately 2 feet on the east side of the facility to a depth of 14 feet near the west side
of the security fence

The general soil types for the ANL-Wfacility are shown in Figure 5-2. The two types of soils shown in
the figure for ANL-Ware 425-Bondfarm Rock outcrop-Gassy Butte conpl ex and 432- Mal m Bondf ar m Mat heson
conpl ex. As shown in the figure, the soil type 425-Bondfarm Rock outcrop-Gassy Butte conplex is found over
all the sites in QU 9-04. This soil consists of 40% Bondfarm | oany sand, 30% rock outcrop, and 20% G assy
Butte | oany sand. The Bondfarmsoil is found on the concave and convex side slopes and is surrounded by
humocky areas of the Grassy Butte soils. Rock outcrop is in the areas of slightly higher than areas of
Bondf arm soils. Also included in this conplex are about 10% Mat heson | oany sand, a soil that is simlar to
the Grassy butte soils but that is |ess than 40 i nches deep to bedrock, and Terreton | oany sand. The Bondf arm

soil is shallow and well drained. It forned fromeolian material. Typically, the surface layer is |ight

br owni sh gray | oany sand about 4 inches thick. The subsoil and substratumare very pal e brown sandy | oam 14
inches thick. Basalt is at a depth of 18 inches. The soil is cal careous throughout and may have a | ayer of
lime accunul ation at depth. The perneability of the soil is noderately rapid. Effective rooting depth is 10

to 20 inches. Available water capacity is low Surface runoff is slow or medium and the hazard of erosion
is slight or noderate. The hazard of vegetated soil blowing is very slight.

Rock outcrop consists of exposed basalt rock. Crevices in the rock contain sonme soil naterial that

supports a sparse stand of grasses, forbs, and shrubs. Wile, the Grassy Butte soil is very deep and somewhat
excessively drained. It formed in sandy eolian material. The underlying naterial to the depth of 60 inches or
nmore is grayish brown and gray | oany sand. The soil is cal careous throughout and has a |layer of line

accunul ation at a depth of 19 inches. The perneability of the soil is rapid. Effective rooting depth is 60

inches or nore, and the available water capacity is |ow or noderate. Surface runoff is very slow or slow The
hazard of vegetated soil blowing is very high

5.5 Hydr ogeol ogy

Recharge to the SRPA in the vicinity of ANL-Woccurs as snownelt or rain. During rapid snownelt in the
spring, noderate recharge to the aquifer can occur. However, high evapotranspiration rates during the summrer
and early fall prevents significant infiltration fromrainfall during this period. Because of the distance
fromthe surroundi ng nountai ns and pernanent surface water features (i.e., the Big Lost River), the SRPA
beneath ANL-Wis unaffected by underflow or recharge fromthese sources.

No pernmanent, natural surface water features exist near the ANL-Wsite. The existing surface water
features (e.g., drainage ditches and di scharge ponds) were constructed for ANL-Woperations for the
collection of intermttent surface runoff. A natural drainage channel has been altered to discharge to the
Industrial Waste Pond via the Interceptor Canal. Under the unusual conditions when the air tenperature has
been warm enough to cause snownelt, but the ground has remained frozen, precluding infiltration, surface
runof f al ong this channel has discharged to the Industrial Waste Pond. This condition nost recently occurred
during the spring of 1995. During this time, flow was visible fromthe surrounding basin into the Industria
Waste Pond for approxi mately 4 days. However, at no tine did any water discharge fromthe pond to the
downst ream channel . Before 1995, the nost recent occurrence of this situation was in 1976

Perched water is defined as a discontinuous saturated | ens with unsaturated conditions existing both
above and bel ow the |l ens. d assical conceptualization of a perched water body inplies a |arge, continuous
zone of saturation capable of produci ng sone anount of water. These perched zones can occur over dense
basalts that exhibit |ow hydraulic conductivity in addition to sediment interbeds that have | ow perneability.
It is unknown whi ch conceptual nodel is nore prevalent at the INEEL. However, in the subsurface basalts at
ANL-W the "perched water" appears as snall, |ocalized zones of saturated conditions above sone interbeds and
within basalt fractures, which are incapable of producing any significant armount of water

5.5.1 Snake R ver Plain Aquifer

Estimates show that nearly 2x10 9 acre-feet of water exist in the SRPA with water usage within the
boundaries of the I NEEL being approximately 5.6x10 3 acre-feet per year. From 1979 to 1994, the ANL-W
wi thdrew an average of 138 million gallons of water per year fromthe SRPA. Principal uses of the water are
for plant cooling water operations, boiler water, and potable water. On average, 85%of the water is
di scharged to either the sanitary Sewage Lagoons (ANL-04) or Industrial Waste Pond (ANL-01), 13%is
di scharged to the air via cooling towers, and 2% is discharged to subsurface septic systens.

Regional flowin the SRPA is fromnortheast to southwest. Depth to the SRPA near ANL-Wfacility is
approxi mately 640 feet BLS, based on 1995 water |evel neasurements. Transnissivities of the SRPA range from
29,000 to 556,000 feet squared per day, based on aquifer test data fromtwo production wells at the ANL-W
Fi gure 5-3 shows the | ocation of nonitoring wells near the ANL-Wfacility, hydraulic gradient, and the



groundwat er fl ow direction

5.5.2 Surface Water Hydrol ogy

Most of the INEEL is |located in a topographically closed drai nage basin, commonly referred to as the
Pi oneer Basin, into which the Big Lost River, Little Lost River, and Birch Greek may drain. As shown in
Figure 2-1, these streans drain nmountain watersheds to the north and west of the INEEL, including the
Pi oneer, Lost River, Lenhi, and Centennial nountain ranges. Land surface elevations rise from4,774 feet in
the basin to 12,656 feet on Borah Peak in the Lost River Range (Bennett 1990). Rainfall and snowrelt within
the upper basin contribute to surface water, nainly during spring

<I M5 SRC 98061K>
<| M5 SRC 98061L>
<I M5 SRC 98061M>

Most of the water in these streans is diverted upstreamof the INEEL for irrigation or is lost to the
subsurface due to high infiltration rates in the channel bed. During periods of high flow, some surface water
may reach the INEEL. This water is approximately 15 mles west of the ANL-Wfacility. Because there are no
permanent, natural surface water features near ANL-W flooding is not a major concern. During rapid snowrelt
events at ANL-Wthe Interceptor Canal and the Industrial Waste Pond receive surface water runoff. There is a
di version dam constructed south of the facility to handle these events. This dam has a headgate that, when
closed, diverts water into the adjacent drainage ditch and eventually to the Interceptor Canal (ANL-09), and
fromthere directly into the Industrial Waste Pond (ANL-01). No surface outflow | eaves the | NEEL, except for
m nor |ocal slope runoff.

5.6 Ecol ogy

The INEEL is located in a cool desert ecosystem characterized by shrub-steppe vegetati on communities
typical of the northern Great Basin and Col unbi a Pl ateau Region. The surface of the INEEL is relatively flat,
with several prom nent vol canic buttes and numerous basalt flows that provide inportant habitat for small and
large mammal s, reptiles, and some raptors. Juni per woodl ands occur near the buttes and in the northwest
portion of the INEEL; these woodl ands provide inportant habitat for raptors and large manmmal s. Limted
riparian conmunities exist along intermttently flowng waters of the Big Lost River and Birch Creek
dr ai nages.

Wl dlife species present in and around ANL-Winclude birds, mammals, and reptiles that are associated
with facilities, sagebrush-steppe, rock outcroppings, deciduous trees and shrubs, grasslands, and water
(e.g., Industrial Waste Pond, Sewage Lagoons, and drainage ditches). Both terrestrial and aquatic species are
potentially present. Sagebrush communities surroundi ng ANL-Wtypically support a nunber of species including
sage grouse (Centrocercus urophasi anus), sage sparrow (Anmphispiza belli), and pronghorn (Antil ocapra
ameri cana). Rock outcroppings associated with these communities al so provide habitat for species such as
bats, woodrats (Neotona cinerea), and sensitive species such as the pygny rabbit (Brachyl agus idahoensis).
Near by grassl ands serve as habitat for species including the western neadow ark (Sturnella neglecta) and mul e
deer (Cdocoil eus hem onus). ANL-Wfacility structures also provide inportant wildlife habitat. Buildings,
| awns, ornanental vegetation, and ponds are utilized by a nunber of species such as waterfow , raptors
rabbits, and bats. Lawns can be an inportant resource to species at WAG 9 (the source of the water for these
lawns is fromthe ANL-Wdeep wells). No surface-hydrol ogy has existed to support fish. Current and future
aquatic invertebrates are, however, supported by habitat provided by the Sewage Lagoons and the Industri al
Waste Pond while they are receiving wastewaters fromthe facility.

The WAG 9 screening-1evel ecological risk assessment (SLERA) has al so been conducted. The pl ant
oxyt heca (Oxytheca dendroi dea) typically supports a nunber of species including sage grouse which was |isted
as a sensitive species with the U S. Bureau of Land Managenent and the | daho Native Pl ant Society/ldaho Fish
and Gane Conservation Data Center. Recently, the Environmental Science and Research Foundation conducted and
publ i shed a biol ogi cal assessment for WAG 9, which was organi zed by species groups and published

5.7 Nat ure and Extent of Contam nation

The followi ng sections describe the nature and extent of contami nation for the WAG 9 sites that were
retained for evaluation in the QU 9-04 Conprehensive RI/FS after conpletion of the Track 1 or Track 2
eval uation, and screening agai nst the | NEEL 95% upper confidence |evel (95% UCL) of background soi
concentrations. The conpl ete eval uation of the groundwater and the soils investigation is found in the QU
9-04 Conprehensive RI/FS. Only a brief summary of each is included in this ROD

5.7.1 Nature and Extent of G oundwater Contam nation




The GABCREEN nodel (Rood 1994) was selected to performthe groundwater fate and transport cal cul ations
for contam nants at ANL-W The nodel was designed to perform groundwater pathway screening cal cul ations for
the Track 1 and Track 2 process. It was al so an appropriate nodel to use when site characterization data are
lacking and little would be gained by the use of a nmore conpl ex nodel

A receptor grid was overlain on the source areas such that contributions to contam nant concentrations
fromall retained sites could be cal cul ated at each receptor node. Each source area was nodel ed either as
surface, buried sources, or pond as described in the GABCREEN user's nmanual. Prior to nodeling the
groundwat er exposure pathway, soil contam nation data for each site was screened to elimnate | owrisk
contam nants and mnimze the nodeling input. Two inorganics, arsenic and chrom umwere retained as
contam nants of potential concern. The groundwater concentrations for each of the retained sites were
determ ned along with the cumul ative effects of the overlapping plunmes for simlar contamnants from nore
than one rel ease site. These groundwater concentrations for arsenic and chrom umwere then used to determ ne
t he associ ated human health risks of using the groundwater. O all the potential contam nants of concern at
the ANL-Wfacility, all of the contam nants including the arsenic and chrom umwere screened as contam nants
of potential concern during the risk assessnent. Thus, there is no nature and extent of groundwater
contami nation at ANL-Wsince no detrinmental effects to the groundwater have occurred or are nodel ed to occur
at the ANL-Wfacility fromthe contam nants identified during the evaluation of the CERCLA sites.

5.7.2 Nature and Extent of Soil Contam nation

Al of the 37 FFAACO sites at WAG 9 were eval uated as part of the QU 9-04 Conprehensive RI/FS. The site
screeni ng was conducted using a four step process. The first step was to review all the information on a
particular site to nmake sure no contam nant was overl ooked. The second step was to identify any new sites or
uneval uated sites. The third step was to elinmnate sites that were found to be No Action based on the results
of either the Track 1 or Track 2 assessnent. The fourth step was to elinmnate sites that had no source (i.e.
no contam nants above 95% UCL of | NEEL background). The result of the screening process resulted in thirty
sites being screened fromthe detailed risk assessnent process. The seven sites that were retained are: the
Sanitary Sewage Lagoons (ANL-04), the EBR- Il Leach Pit (ANL-08), the Industrial Waste Pond and Ditches A B
and C (ANL-01), the Main Cooling Tower Bl owdown Ditch (ANL-01A), the Interceptor Canal (ANL-09), the
Industrial Waste Discharge Ditch (ANL-35), and the Main Cooling Tower Riser Pits (ANL-53).

Two of these seven WAG 9 sites were subdivided into snaller areas to facilitate a nore accurate risk
assessnent based on actual physical characteristics, and water discharge rates. These two sites are the
Interceptor Canal and the Industrial Waste Pond and Ditches A, B, and C. The Interceptor Canal was divided
into two areas, the Interceptor Canal -Canal and -Mund areas. Wile the Industrial Waste Pond and associ at ed
Ditches A, B, and C has been subdivided into four areas the Industrial Waste Pond, Ditch A, Ditch B, and
Ditch C. Thus, eleven areas were evaluated in the QU 9-04 Conprehensive RI/FS. The nature and extent of
contanmi nation in these eleven areas is described in sections 5.7.2.1 through 5.7.2.11 These el even sites that
were retained for evaluation in the QU 9-04 Conprehensive RI/FS are shown in Figure 5-4.

Appendi x A of the Qperable Unit 9-04 Conprehensive RI/FS contains all of the sanpling informati on on
these sites including: sanple |ocation maps, color concentration profiles, contani nant of concern statistics
i ncludi ng sanpl e size, nean, maxi num and 95% upper confidence limt (UCL) concentrations. Table 5-1 shows a
summary of the FFA/CO site, the subarea, extent of contam nation, contam nant of potential concern (COPC),
and 95% UCL for the COPC for the eleven sites that were retained for evaluation in the QU 9-04 Conprehensive
R/ FS.



Table 5-1. Extent of Contamination Soil in WAG 9 Sites Retained for d eanup.

FFA/ CO Wdth Length Depth Conc.
(my/ kg or

Site Area Nane (ft) (ft) (ft) corPC pci/ g)

ANL- 01 I ndustrial Waste Pond 200 250 0.5 GCs-137 29.2
O +3 10, 260

Hg 2.62

Se 8.41

Zn 5012

ANL- 01 Ditch A 5 400 0.5 Hg 3.94
ANL- 01 Dtch B 5 1,400 1.3 O +3 1,170
Zn 3,020

ANL- 01 Dtch C 5 500 2.5 Hg 0.29

ANL- 01A  Main Cooling Tower Bl owdown Ditch 6 700 2 Cr+3 709

Hg 8.83

ANL- 04 Sewage Lagoons 300 700 1 Hg 3.2

ANL- 08 EBR- U Leach Pit

ANL- 09 I nterceptor Canal - Canal 30 1, 425 6 Cs-137 1.8
ANL- 09 I nterceptor Canal - Mound 20 500 4 Cs- 137 30. 53
ANL- 35 Industrial Waste Lift Station Discharge Ditch 4 500 1 Ag 352
ANL- 53 Mai n Cooling Tower Riser Pits 6 10 1.5 As 76
O +3 1,717
Pb 4,725
Hg 0.78

5.7.2.1 I ndustrial Waste Pond

The Industrial Waste Pond (ANL-01) is an unlined, approximately 1.2-ha (3-acre) evaporative seepage
pond fed by the Interceptor Canal and site drainage ditches. The pond was excavated in 1959, obtained a
maxi mum wat er depth of about 4 m (13 ft) in 1988, and is still in use today. During this tine, the Cooling
Tower Bl owdown ditches have been rerouted several tines. ANL-Wauxiliary cooling tower blowdown ditches
convey industrial wastewater fromthe EBR- Il Power Plant and the Fire Station (Bl dgs. 768 and 759) to the
Industrial Waste Pond. The Industrial Waste Pond was originally included with the Main Cooling Tower Bl owdown
Ditch (ANL-01A) as a Land Disposal Unit under the RCRA Consent Order and Conpliance Agreenent on the basis of
potentially corrosive liquid wastes di scharged with the cooling tower effluent. However, ANL-Wconducted a
field denonstration with the EPA and State of Idaho representatives in attendance in July 1988 that showed
that any potentially corrosive wastes discharged to the Industrial Waste Pond were naturally neutralized in
the Main Cooling Tower Bl owdown Ditch before reaching the Industrial Waste Pond. On that basis, EPA renoved
the Industrial Waste Pond as a Land Disposal Unit and re-designated it as a Solid Waste Managenent Unit.
Therefore, this site is still under the regulatory authority of RCRA in addition to being on the FFA/ CO and
under the regulatory authority of CERCLA

DCE antici pates that the Industrial Waste Pond will continue to be used for stormwater disposal as
well as future releases of liquid cooling water discharges fromthe Sodi um Process Facility. The Sodi um
Process Facility cooling water discharges will average 100 gallons per mnute and are anticipated to |ast for
three years starting in the spring of 1998 and lasting until sumrer of 2002. These cooling water rel eases
wi Il be discharged to the surface drainage ditch on the North side of ANL-Wand drain approxi mately 250 ft.
west to the Industrial Waste Pond. The Sodi um Process Facility is a permtted HAWWY RCRA facility and is
schedul ed for clean cl osure under RCRA

Appendi x A of the QU 9-04 Conprehensive RI/FS shows the sanpling | ocation plan nap and the statistics
for contaninant of concern (COC) by pathway for all sanples collected fromthe Industrial Waste Pond. Soil
and sedi ment sanples were collected fromthe Industrial Waste Pond as part of four different investigations
occurring from 1986 to 1994. Cesium 137 was retained as a COPC for humans while, four inorganic contaninants



were retained as COPCs for the ecol ogical receptors.

The cesium 137 and the four inorganics (trivalent chromum nercury, selenium and zinc) were present
in the southern and eastern part of the Industrial Waste Pond with concentrations typically greatest for
surface sanples near the inlet pipe in the southern part of the Industrial Waste Pond. Sanples were screened
agai nst the 95% UCL concentrations for grab sanples at the INEEL and will be referred to as 95% UCL
background. The hi ghest nunber of netals above the 95% UCL background concentrati on were collected from
location #101 with 11 netal s exceedi ng background, then location # 97 with ten netals exceeding the 95% UCL
background concentrati on. The naxi mum cesi um 137 concentration was 57.91 pG /g, while the 95% UCL
concentration was 29.2 pG/g. For the trivalent chromium nercury, selenium and zinc the maxi num
concentrations were 11,400, 6.8, 37.9, and 5,850 ng/kg and the UCL values were 1, 30, 2.62, 84.1, and 8.41
ng/ kg, respectively. Therefore, the horizontal extent of contami nation is the dinmensions of both the southern
and eastern part of the Industrial Waste Pond 200 feet wi de and 250 feet long. Wile, the vertical extent of
contamination is in the upper 0.5 feet of sedinents in the Industrial Waste Pond.
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5.7.2.2 Ditch A

Ditch A conveyed industrial wastewater fromthe EBR- Il Power Plant auxiliary cooling tower to the
Industrial Waste Pond. Ditch Ais still being used today to transport stormwater runoff as well as
internmittent auxiliary cooling tower waters. Discharges to Ditch Aflowinto the Miin Cooling Tower Bl owdown
Ditch and ultimately into the Industrial Waste Pond.

Soi|l sanples were collected fromDitch A as part of two different investigations. These studies are the
Chen Northern in 1988 and the 1994 ANL- W study. Appendix A of the QU 9-04 Conprehensive R /FS shows the
sanpling location plan nap, color intensity profile naps, and statistics for COC by pathway. In the 1988 Chen
Northern study, eight soil sanples were collected fromthree locations in the western part of the ditch. In
the 1994 ANL-Wstudy, 30 soil sanples were collected from11l | ocations throughout the entire length of the
di t ch.

Mercury was retained as a COPC for ecol ogical receptors and was detected in 74% (27/38) of the sanples
anal yzed. All of the nercury detections exceeded the upper limt of the 95% UCL background concentration
(0.074 ny/kg). The source of the nercury is nost likely frommercuric chloride used as a wood preservative in
the cooling tower or froma neutron absorber in the power plant which is being decomm ssioned. The naxi num
detected concentration of 4.1 nmg/kg was detected at |ocation #10Win the surface sanple (0 to 6 inches).
Wil e, the UCL concentration for mercury in Ditch A was 3.94 ng/kg. In all but one instance, the surface
sanpl es at each | ocation contained the highest concentrations of mercury with the exception of #26E. The
nmercury contamnation in Ditch Ais spread through the entire length with the hi ghest concentrations near the
intersection of the Main Cooling Tower Bl owdown Ditch and Ditch A. The mercury concentrations al so decrease
with increasing depth with the hi ghest concentrations in the surface 0 to 6 inch sanples. Therefore, the
extent of contamination is the dinensions of both the eastern and western part of Ditch A5 feet wide and 400
feet long and the vertical extent contained to the surface soils 0 to 6 inches.

5.7.2.3 Dtch B

Ditch B was also used to transport stormwater runoff as well as wastewater fromthe EBR- 1| Power Pl ant
and the Fire Station (Bl dgs. 768 and 759) to the Industrial Waste Pond. Only a small 125 feet portion of
Ditch Bis still being used today since the majority 1,275 feet of Ditch B was backfilled with clean soil to

grade approximately 5-feet during the installation of a secondary security fence.

Soi |l sanples were collected fromDitch B as part of three different investigations. Six soil sanples
were collected fromthe 1988 DCE study, 15 sanples collected fromthe 1988 Chen-Northern study, and 10
sanples in the 1994 ANL- Wstudy. Appendix A of the QU 9-04 Conprehensive R /FS shows the sanpling |ocation
plan map, color intensity profile maps, and statistics for COC by pathway for the 1994 sanples collected from
Ditch B. The contami nant screening resulted in COPCs for humans and only two inorganics being retained as
COPCs for the ecol ogical receptors. These two inorganics are trivalent chrom umand zinc. The extent of the
i norgani c contam nants are di scussed bel ow.

The contamnants in the covered portion of Ditch B have been screened fromthe risk assessnment since
the pathway was elininated when the area was backfilled with clean soils. The open portion of Ditch B has
chromium and zinc at concentrations that could pose unacceptabl e human and ecol ogi cal risks. The maxi num
concentration of trivalent chromumand zinc are 4,530 and 3,020 ng/ kg and the UCL concentrations are 1, 306
and 1, 460 nmg/ kg, respectively. The extent of the inorganic contam nants span the entire |length of the open
portion of Ditch Bis 5 feet wide and 125 feet long. No stratification of inorganics was determned fromthe
results in that portion of Ditch B and thus the total depth of the alluviumto the basalt of 0 to 1.3 feet is
used to define the extent of contam nation.



5.7.2.4 Ditch C

The Ditch C portion of the Industrial Waste Pond and associ ated ditches (ANL-01) was created in 1978
when a portion of Ditch B was backfilled. The water in Ditch Cis the same as that in Ditch B nentioned in
previ ous section. The discharge water going to Ditch Bis rerouted via culvert under the security fence to
Ditch C which drains to the Main Cooling Tower Bl owdown Ditch and ultimately the Industrial Waste Pond. Ditch
Cis dinensions are approximately 5 x 500 x 2.5 feet deep. The contam nant screening resulted in mercury
being retained as a COPC for the ecol ogical receptors. The maxi num nercury concentration was 0.83 ng/ kg and
the 95% UCL concentration was determned to be 0.29 ng/kg. The extent of the contam nation was spread
t hroughout the entire length of the ditch (5 x 500 feet) and the vertical extent of contam nation was 2.5
feet deep.

5.7.2.5 Mai n_Cool i ng Tower Bl owdown Ditch

The Main Cooling Tower Bl owdown Ditch (ANL-01A) runs north on the westside of the Main Cooling Tower
and then north between the security fences to the Industrial Waste Pond. It is an unlined channel
approximately 700 feet in length and 3 to 15 feet wide. From 1962 to 1996, the ditch had been utilized to
convey industrial wastewater fromthe Cooling Tower to the Industrial Waste Pond. The main source of
inmpurities to the Industrial Waste Pond were water treatment chemicals used for the regeneration of backwash
waters fromthe ion exchange resin beds and renmove minerals fromcooling tower water used in the EBR- Il steam
system From 1962 to July 1980, a chromate-based corrosion inhibitor was added to the Cooling Tower water and
t he bl omdown contai ned significant quantities of hexaval ent chrom um |on exchange col um regeneration
di scharges have occurred from 1962 to March 1986. Regeneration of these colum is acconplished with sulfuric
acid for cation colums and sodi um hydroxi de for ani on col umms.

In January 1986, a pH neasurenent of 1.86 was neasured in the effluent discharged to the Main Cooling
Tower Blowdown Ditch. This classified the liquid wastes as corrosive according to 40 CFR 261.22. The site was
then classified as a Land Disposal Unit under RCRA. A tenporary neutralization systemwas installed in March,
and a permanent neutralization tank was installed in Cctober 1986. A few di scharges of regeneration water
occurred, but they were in small batches and were-nonitored before di scharge. Since Cctober 1986, after the
neutralization tank was installed, reagents are being neutralized in a tank prior to discharge to the ditch.
DCE, along with EPA and | DHWWAG 9 nanagers, have deternined that the Main Cooling Tower Blowdown Ditch is a
RCRA Land Disposal Unit and will be renedi ated under the CERCLA process in accordance with the applicable
substantive requi rements of RCRA/ Hazardous Waste Managenent Act (HWVA), if an unacceptable risk to human
heal th or the environment. However, the FFA/ CO has only adopted RCRA corrective action (3004(u) & (v)), and
not RCRA/ HWA cl osure. Therefor, upon conpletion of the renedial action, the DOE nust receive approval from
the | DHW Depart nent of Environnmental Quality director that the Main Cooling Tower Bl owdown Ditch has been
cl osed pursuant to RCRA/ HAWA cl osure requirenents.

Appendi x A of the QU 9-04 Conprehensive RI/FS shows the sanpling | ocation plan map, color intensity
profile maps, and statistics for COC by pathway for sanples collected fromthe Maiin Cooling Tower Bl owdown
Ditch. Soil sanples were collected fromthe Main Cooling Tower Bl owdown Ditch as part of four different
investigations occurring from1987 to 1994. In 1987, one soil sanple (EST-SED) was collected fromthe
northern part of the ditch where a stormwater discharge ditch flows into it. In 1988, four soil sanples were
collected fromthe different parts of the ditch. Three soil sanples were collected fromthe west part of the
ditch (Cl03B-S, Cl00B-S,D, and C73A-S), one sanple was collected in the eastern portion of the ditch at the
di scharge point (B6B-S, D). In 1989, tw soil samples (M8 and M 10) were collected in the 145-foot interbed
along the western portion of the ditch. Finally, in 1994, 35 sanples were collected along the entire length
of the ditch. The contam nant screening resulted in two inorganics; trivalent chrom umand nercury at |evels
hi gh enough be retained as a COPC for the ecol ogical receptors.

Chrom um concentrations were the highest in the outfall fromthe Cooling Tower. But, the entire length
of the Main Cooling Tower Bl owdown Ditch has concentrations of chrom um above the 95% UCL background
concentration |evels for the I NEEL surface soils. The analysis perforned on the chromiumwas for the total
chrom um anal ysis. The chrom um was rel ease was al nost exclusively in the trivalent formrather than the nore
toxi c hexavalent form But, to be conservative, DCE assunmed that ten percent of the total chrom umwould be
in the nore toxic hexaval ent form The chrom um concentrations al nost exclusively decreased with increasing
depth, and al so decreased with increasing distance downstream of the cooling tower outfall. The nmaxi num
chrom um concentration was 2,200 ng/kg and the UCL concentration was 1,306 ng/kg for the Main Cooling Tower
Bl owdown Di t ch.

Forty-eight percent (22/46) of the nercury concentrati ons exceeded the upper limt of the 95% UCL
background concentrati on (0.074 ng/kg) ranging fromO0.08-13.4 ng/kg. The hi ghest detected concentration was
fromthe surface sanple at |ocation 9E. Mercury concentrations were highest in the eastern part of the ditch
and typically decreased to I ess than one ng/kg in the subsurface sanpl es except for one |ocation. At |ocation
11E, nmercury concentrations were 2.8 ng/kg in the surface and 2.3 ng/kg in the subsurface sanple. The nmaxi mum
nercury concentration was 13.4 ng/ kg and the UCL concentration was 8.83 ng/kg for the surface soils in the



Mai n Cool i ng Tower Bl owdown Ditch.

The extent of the contamination is mainly concentrated in the southern portion of the ditch near the
cooling tower outfall. However, there are some concentrations greater than the upper limt of the 95% UCL
background concentration for some netals in the northwestern part of the ditch. Therefore, the horizonta
extent of contanination is the dinensions of both the eastern and western part of the Main Cooling Tower
Bl ondown Ditch 3 to 15 feet wide and 700 feet |ong. Because the width of the ditch varies from3 to 15 feet
an average width of 6 feet will be used. The majority of the inorganic contam nants were concentrated in the
top 6 inches of soils. However, sone detections greater than the upper limt of the 95% UCL background
concentration were made in sonme subsurface sanples. Therefore, the vertical extent of contami nation is
assuned to be one-half the average depth to basalt 2 feet.

5.7.2.6 Sewage Lagoons

The sanitary Sewage Lagoons (ANL-04) are located at the Sanitary Sewage Treatnent Facility, north of
the ANL-Wfacility. Two | agoons were constructed in 1965, with a third built later in 1974. According to
engi neering drawi ngs, the three sanitary sewage | agoons cover approximately two acres. Appendi x B shows a
figure of the three Iagoons with dinmensions of; (1) 150 x 150 x 7 feet, (2) 50 x 100 x7 feet, and (3)
125x400x7 feet. The | agoons receive all sanitary waste waters originating at ANL-W with the exception of the
Transi ent Reactor Test Facility, Sodium Process Facility, and the Sodi um Conponents Mai ntenance Shop
Sanitary waste discharged is fromrest roonms, change facilities, drinking fountains, and the Cafeteria. The
three | agoon bottons are sealed with a 0.125 to 0.25-inch layer of bentonite and are situated approximately
640 feet above the groundwater. The Sewage Lagoons are still in use and will continue to be used for disposal
of sanitary wastes for the next 35 Years.

Bet ween 1975 and 1981, photo processing solutions were discharged fromthe Fuel Assenbly and Storage
Building to the Sanitary Waste Lift Station, which discharges to the Sewage Lagoons. There has been no known
radi oactive or hazardous substances rel eased into the Sewage Lagoons. Periodic sanpling of the Sewage Lagoon
and the radionuclide detector placed in the lift station (Sanitary Waste Lift Station-788) supplying the
Sewage Lagoons document that no radioactive substances have been rel eased

The results of the contam nant screening indicated that one contam nant, mercury, should be retained as
a COPC for the ecological receptors. The mercury concentrati ons were detected throughout all of the sludge 0
to 6 inch sanples in the Sanitary Lagoons. The maxi num nercury concentration in the Sewage Lagoons was 3.2
ng/ kg and this value was used in place of the UCL concentration because of the snall data set (eight
sanpl es).

5.7.2.7 EBR-I| Leach Pit

The EBR-11 Leach Pit is |ocated between the inner and outer security fences in the southwest corner of
the ANL-Wfacility. The Leach Pit was an irregularly shaped, unlined underground basin that was excavated
with explosives into basalt bedrock in 1959. The Leach Pit was used to dispose of ANL-WIiquid industria
wast e including cooling tower blowdown, sanitary effluent, cooling condensates, and radioactive effluent,
until 1973. The average annual discharge to the Leach Pit was approximately 9 x 10 4 gallons from 1960 to
Cctober 1973 containing a total of 10.4 curies of radioactivity. The majority of the sludge was renoved
during an interimaction in Decenber 1993, after which the bottomof the Leach Pit was lined with 5 to 7 cm
(2 to 3in.) of bentonite clay and backfilled to grade. The contam nant screening resulted in various
radi onucl i des being retained for evaluation of the groundwater pathways for the hunman health risk assessnent
and no COPCs being retained for the ecol ogical receptors.

The extent of the radionuclide contam nation was the physical dinensions of the EBR- Il Leach Pit since
it was blasted into the basalt. The extent of the EBR Il Leach Pit is 18 x 40 x 0.1 feet since the sludge was
removed in 1993 and no horizontal or vertical mgration has been detected in coring and drilling activities
around and through the Leach Pit. The predom nant radionuclides retained are cesium 137, strontium 90,
cobal t-60, and urani um 238.

5.7.2.8 I nt ercept or Canal - Cana

The canal portion was utilized to transport industrial waste to the Industrial Waste Pond and to
di vert spring runoff and other natural waters around the ANL-Wfacility for flood control. Between 1962 and
1975, two 4-in. pipes transported liquid industrial wastes and cooling tower effluent, to the Interceptor
Canal . One line transported cooling tower bl owdown water and regeneration effluent while the other line
originated at the Industrial Waste Lift Station (Bl dg. 760) and transported industrial wastes. Liquid
radi oactive wastes were discharged through the same line as the industrial wastes, but they were diverted to
the EBR-11 Leach Pit. Discharge of industrial wastes was discontinued in 1973, and di scharge of cooling tower
bl owdown water was discontinued in 1975



During clean out operations at the Interceptor Canal in Cctober 1969, abnornal background radioactivity
was detected. Additional radiation surveys in 1969, 1973, and 1975 indicated that the entire length of the
Interceptor Canal was contaminated. Approximately 4,540 yd 3 of contaminated soil was identified and only
1,240 yd 3 was targeted for removal. O this soil that was renoved, approxinately 182 yd 3 was di sposed at
the RAWWC from 1975 to 1976, and remaining 1,058 yd 3 of contami nated soil was renoved and stockpiled on site
(this stockpiled soil was evaluated as part of the QU 10-06). The remaining soil, 3,300 yd 3 was left in the
ANL- 09- Mound and was investigated as part of the RI/FS process. Another survey conducted in 1993 indi cated
that two small areas had el evated readi ngs above background.

The contam nant screening resulted in only cesium 137 being retained as a COPC for hunmans and no COPCs
for the ecol ogical receptors. The 95% UCL concentration for cesium137 is 18 pG/g and is fairly uniform
t hroughout the entire | ength of the ditch. Thus, the extent of contamination is 30 x 1,425 x 6 feet.

5.7.2.9 I nt ercept or Canal - Mound

This section sumarizes the analytical results for soil sanples collected at the Interceptor Cana
Mound (ANL-09) area. The Interceptor Canal -Mund was forned when 1,384 m3 (1,810 yd 3 ) of dredged nateria
was placed on the bank of the Interceptor Canal. Soil sanples fromthe Interceptor Canal Myund were only
anal yzed for radionuclides. Inorganic releases to the Interceptor Canal -Canal occurred after the canal was
dredged and therefore would not be in the dredged piles. Surface soil sanples 0 to 6 inches and a subsurface
soil sanple approximately 3 to 4 feet were collected at the ANL-09-Mund area. |In addition, another
subsurface soil sanple was collected fromapproximately 5 to 6 feet at three sanple |ocations (#356, #368
and #378). Subsurface soil sanples were collected at a depth that corresponds to the bottom of the nmound. The
deeper subsurface sanples were collected to determne if mgration of contam nants has occurred. The
contami nant screening resulted in only one radionuclide (cesium137) being retained as a COPC for hunans and
no COPCs for ecol ogical receptors.

The cesium 137 was detected at every sanple |ocation throughout the nmound, with the highest detected
concentration (52 pC/g) at location M9. Wile the UCL concentration for the cesium 137 was 30.53 pG/g.
Therefore, the horizontal extent of the cesium 137 is defined as the entire |length of the nound 500 x 20
feet. For the vertical extent of the cesium 137 contam nation, there is a significant decrease in
concentrations (approxi mately one order of nagnitude) between the surface and subsurface sanples, The naxi mum
detected C 137 concentration in the subsurface sanple was only 5.9 pG/g.

Neverthel ess, as this concentration is above the established background, the vertical extent of
contamination will be 4 feet.

5.7.2.10 Industrial Waste Discharge Ditch

The Industrial Waste Lift Station Discharge Ditch (ANL-35), also known as the North Ditch, is |ocated
inside the ANL-Wsecurity fences. The ditch is approximately 500 feet in length with a bottomwidth of 3 to 4
feet. At any one tine, there is approxinately 2 to 3 inches of water in the ditch. The ditch receives
industrial waste water, primarily cooling water and photo processing wastes (e.g., photo devel opers, fixers,
and stabilizers, and acids), but also including several retention tank overflows that nmay contain ethanol
sodi um hydroxi de, and some radionuclides, froma variety of facilities at ANL- W The ongoi ng and future
di scharges of these processing wastes are regul ated under other EPA | aws such as RCRA. The cl eanup action
specified in this ROD address only those past rel eases of these processing wastes.

Soi|l sanples were collected fromthis site on three separate occasions. Three soil sanples were
coll ected during the 1989, DCE Survey, 17 soil sanples were collected during the 1988 Chen Norther sanpling,
and an additional 19 soil sanples were collected in 1994 by ANL-W Soil sanples fromall three sanpling
efforts were collected and anal yzed for organics, inorganics, radionuclides, and dioxin/furans. Appendi x A of
the QU 9-04 Conprehensive RI/FS shows the sanpling | ocation plan map, color intensity profile maps, and
statistics for COC by pathway for all sanples collected in 1994 fromthe Industrial Waste Lift Station
Di scharge Ditch. Sanple collection depths for the 1994 study were 0 to 6 inches and 1.5 to 2 feet.

The results of the contam nant screening resulted in no COPCs for human and only one inorganic, silver
being retained as a COPC for the ecological receptors. Silver was analyzed for in all three studies and was
detected at 87% (33 of 39) of the sanple locations with the highest detection (352 ng/kg) at #41. This sanple
location is located in the mddle of the ditch. The maxi mum concentration was used in risk assessnent as the
UCL val ue because of the small data set and | arge standard deviation in the data. However, high
concentrations were also detected at other locations grid 18, ND03, 15, 18, and 19. Therefore, the horizontal
extent of contanmination is defined as the entire length of the ditch. No trends on the vertical extent of
contanmination were detected for silver. Thus, the average soil depth on top of the basalt 1.0 foot was used
to define the vertical extent of contamination. Thus, the extent of contamnation at the Industrial Wste
Lift Station Discharge Ditch is defined as 15 x 500 x 1 foot.



5.7.2.11 Main Cooling Tower Riser Pits

The Cooling Tower R ser Pits consist of four pits |ocated approximately 10 feet east of the Min
Cooling Tower. Each of the four pits is approximately 12 feet deep with 9 to 15 inches of soil covering the
rock bottom During w nter shutdown periods of the Main Cooling Tower, the riser pipes were drained to
prevent damage caused by freezing and the riser pits are used to collect this discharge, The contam nant
screening indicated that four inorganics be retained as COPCs for human health risk assessnent. The four
inorganics are arsenic, trivalent chromium |ead, and nercury. The nmaxi num concentrations of each of these
inorganics are 76, 1,717, 4,725, and 0.78 ng/kg, respectively. The extent of contamination is the entire
i nsi de di mensi on of each of the riser pits and the total depth of soil above the basalt (i.e., 6 x 10 x 1.5
feet).

5.8 No Action Sites

Based on the process used to conduct the QU 9-04 Conprehensive RI/FS, these sites were screened from
the risk assessment. The screening process included review of the previous information. review of the risks
presented in either a Track 1 or Track 2 type docunent, and eval uati on of the contam nant source, and pat hway
to a receptor. These sites are considered to be no action sites even under an unrestricted | and use scenario
and hence will not require 5 year reviews. These sites are described in short detail bel ow, additional
details on these sites can be found in the QU 9-04 Conprehensive R /FS.

5.8.1 perable Unit 9-01 Sites

This QU consists of ten sites (ANL-04,-019,-28,-29,-30,-36,-60,-61,-62, and -63) that were identified
in the FFA/ CO These ten sites consisted predom nantly of |ow hazard m scell aneous sites with small
di scharges or construction wastes. O the ten QU 9-01 sites, only tw sites (ANL-04 and -61) were retained
for further evaluation in the QU 9-04 Conprehensive RI/FS. The QU 9-04 Conprehensive R /FS indicates that
only ANL-04, the ANL-Wsewage | agoons, pose unacceptable risks to the environnment as discussed earlier in
this ROD. A brief history of the other nine QU 9-01 sites that do not pose unacceptable risk follows:

Sludge Pit West of T-7 (Inmhoff Tank) (ANL-19)-The Inhoff Tank and sludge pit collected sanitary waste
fromthe power plant (Bldg. 768), the Fuel Conditioning Facility (Bl dg. 765), the Laboratory and Ofice
building (Bl dg. 752), and the Fire House (Bl dg. 759). The Inmhoff Tank was used to settle out the sanitary
wastes from 1963 to 1966. No potential source of hazardous materials is known to be associated with this
site.

EBR-11 Sunp (ANL-28)-The EBR- Il Sunp is a 660-gal |l ons underground coated carbon steel tank, 5 feet in
diameter by 4.5 feet in depth |located off the southwest corner of the Power Plant (Bldg. 768). The Sunp is
believed to have been installed in the early 1970s and is currently in use. The tank is a centralized
collection facility for auxiliary cooling tower blowdown, ion exchange regeneration effluent, and small
quantities of |aboratory chemicals fromthe water chenistry |aboratory in the Power Plant before discharging
via a pipe to the Main Cooling Tower Bl owdown Ditch. Currently, the Power Plant is not operating, but mnor
vol umes of water chemistry water are still being discharged to the Main Cooling Tower Bl owdown Ditch. No
potential source of hazardous nmaterials is known to be associated with this site.

Industrial Waste Lift Station (ANL-29)-The Industrial Waste Lift Station receives wastes fromthree
maj or facilities; the Lab and O fice (Bldg.752), the Zero Power Physics Reactor (Bldg.774), and the Fuel
Manuf acturing Facility (Bl dg.704). The only contam nant of potential concern identified from process
know edge of water released to the Industrial Waste Lift Station is silver. A Track 1 investigation was
originally perforned for this site and, based on the above information, it was determ ned that the potenti al
health risks are less than the lower limt of the NCP target risk range.

Sanitary Waste Lift Station (ANL-30)-The Sanitary Waste Lift Station (Bldg. 778) was built in 1965. It
receives all sanitary waste originating at ANL-W w th the exception of the Transient Reactor Test Facilities
(Bldgs. 720, 721, 722, 724, and T-15), the Sodium Process Facility operations trailer, and the Sodi um
Conmponent s Mai nt enance Shop (Bl dg. 793). The only waste discharged to the lift station was silver from
phot ogr aphi ¢ Fi | m devel opnent. The nmaxi mum det ected silver concentrati on of 68 ng/kg was | ess than the
cl eanup goal across all exposure pat hways of 1,350 ng/kg.

TREAT Photo Processing Discharge Ditch (ANL-36)-The Transi ent Reactor Test Photo Processing D scharge
Ditch is located approximately 20 feet northeast of and parallel to the Photo Lab (Bl dg. 724) and the TREAT
O fice Building (Bl dg. 721). Approxinmately 400 gall ons of photo processing solutions are estimated to have
been discharged to the ditch over the 2-year period from 1977 to 1979. The maxi mum detected sil ver
concentration of 17 ng/ kg was |ess than the cleanup goal across all exposure pathways.

Knawa Butte (ANL-60)-The Knawa Butte is |ocated due north of the Hot Fuel Exam nation Facility (Bl dg.



785) near the security fence. The butte was used as a construction refuse pile until Septenber 1972 when a
service request was made to renovate the existing pile and convert it to a doughnut-shaped nound. The butte
consists prinmarily of clean soil and rock excavated from ANL-Wfacility basement construction. No potenti al
source of hazardous constituents is known to be associated with this site

EBR-11 Transformer Yard (ANL-61)-The EBR-Il Transformer Yard |ocated south of the EBR Il Power Pl ant
(Bldg.768) is the site of PCB and diesel fuel contami nation. The PCB contam nation is due to historic (i.e.,
prior to 1978) |eakage fromfour transformers. Al four transforners were replaced and the majority of the
contami nated soil was renoved during a cleanup action from 1988 through 1992. An additional area of PCB
contami nated soil adjacent to an underground di esel storage tank was identified for renoval. The PCB
contam nated soil and underground diesel storage tank were renmoved in the sumrer of 1997. Verification
sanpl es were collected after renoval and show that the remaining PCB contami nation was renediated to the
cl eanup goal |evels

Sodi um Boi | er Buil di ng Hotwel | (ANL-62)-The Sodi um Boil er Building (Bl dg. 766) condensate hotwel |, was
built in 1962, and is located north of the EBR Il Power Plant (Bldg. 768). This hotwell, which is identica
to the EBR- Il Power Plant condensate hotwell, receives water fromthe steamtrap and condensate drains
Nei t her hazardous constituents (hydrazine and tritiun) believed to have been present at the site were
det ect ed.

Septic Tank 789-A (ANL-63)-This septic tank is |ocated approxinmately 60 feet northeast of the Equi pnent
Bui | ding (Bl dg. 789-A) and was believed to have been installed in the late 1950s. No potential source of
hazardous materials is known to be associated with this site.

5.8.2 perable Unit 9-02 Site

QU 9-02 consists of one site (ANL-08, EBR-II Leach Pit) identified in the FFACO The EBR-11 Leach Pit
is |ocated between the inner and outer security fences in the southwest corner of the ANL-Wfacility. The
Leach Pit was an irregul arly shaped, unlined underground basin that was excavated w th explosives into basalt
bedrock in 1959. The Leach Pit was used to dispose of ANL-WIiquid industrial waste including cooling tower
bl ondown, sanitary effluent cooling condensates, and radioactive effluent, until 1973. The average annua
di scharge to the Leach Pit was approxi mately 9 x 10 4 gallons from 1960 to Cctober 1973 containing a total of
10.4 curies of radioactivity. The majority of the sludge was renoved during an interimaction in Decenber
1993, after which the bottomof the Leach Pit was lined with 2 to 3 inches of bentonite clay and backfilled
to grade. A risk assessnent performed on the concentration of the contamnants in the basalt and in the
remai ni ng sludge indicates that the total potential risk is 6E-06 fromingestion of groundwater contaninated
with berylliumand neptunium 237, which is at the lower limt of the NCP target risk range (i.e.,1E-06). A
Track 2 Summary Report was conpl eted and signed by the RPMs that recommended additional evaluation of the
vadose zone bel ow the Leach Pit in the QU 9-04 Conprehensive R /FS

5.8.3 perable Unit 9-03 Sites

QU 9-03 consists of three sites (ANL-05,-31,and -34) that were identified in the FFA CO These three
sites had all received potentially hazardous chem cals that required additional sanpling in order to
deternmine the risks to human health and the environment. O the three QU 9-03 site, all three are recomended
for No Action based on results in the Track 2 Sunmary Report.

ANL Open Burn Pits 1, 2, and 3 (ANL-05)-Three abandoned open burn pits are located at ANL-W The pits
were initially used to bumconstructi on wastes, such as paper and wood in the early 1960's. In addition
approxi mately 150 gall ons of organic wastes from anal ytical chenistry operations were disposed in the burn
pits from 1965 to 1970. The organic wastes consisted primarily of toluene, xylene, hexane, isopropyl alcohol
butyl cellosolve, tributyl phosphate, and mneral oil. A risk assessnment was perforned on the results of
sanpling and indicates that the potential risk fromexposure to all contam nants detected is |less than the
lower linmt of the NCP target risk range

Industrial/Sanitary Waste Lift Station (ANL-31)-The Industrial/Sanitary Waste Lift Station (Bl dg. 760)
consists of an industrial and a sanitary lift station separated by a simlar sunp wall. The sanitary side is
still used to punp sanitary wastes to the Sanitary Lagoons while the industrial side is inactive and has been
backfilled with clean sand. Based on sanples collected in the industrial side in 1995, the risk assessnent
indicated that several radionuclides pose a potential risk at the lower limt of the NCP target risk range
for the current occupational scenario. Therefore in 1995, under a best nmanagenent practice, ANL-Wbackfilled
the industrial waste side with clean sand to renove the exposure route and renoved the piping and
contanmi nated soil fromthe Lift Station to the Meter House. A so under a best managenent practice the
remai ning 90 feet of the piping and soil fromthe Meter House to the EBR- Il Leach Pit was renoved in the
summer of 1996. After the renovals the verification sanples collected showed that the renaining contam nants
wer e bel ow the cl eanup goal concentrati ons.



Fuel Q| Spill by Building 755 (ANL-34)-ANL-34 is the site of a 50-gal spill of #5 fuel oil fromin
above ground storage tank. The spilled fuel oil occupied an area approxinmately 5 x 20 feet and was confi ned
within the bernmed area. A risk assessnent was perfornmed on the nost nobile (i.e., naphthal ene) and the nost
hazardous (i.e., benzene) constituents of the fuel oil. The risk assessnment indicates that the risk would be
below the lower limt of the NCP target risk range.

5.8.4 Operable Unit 904 Sites

QU 9-04 consists of five sites (ANL-01,-01A -09,-35, and -53) that were identified in the FFACO Al
five sites had received potentially hazardous chemi cals that required additional sanpling in order to
determine the risks to hunman health and the environment. Al of these sites were retained for detail ed
eval uation in the QU 9-04 Conprehensive R /FS because they contained contam nants above the screening | evels
for either humans or the ecol ogical receptors.

5.8.5 perable Unit 10-06 Sites

Two WAG 10 sites at or near ANL-Wthat contain radionuclide-contam nated soils have been investigated
inthe QU 10-06 RI/FS. The two sites are the ANL-WW ndbl own area and ANL- W St ockpile site. These two sites
are located within a mle of WAG9 and are now i ncluded in the QU 9-04 Conprehensive R /FS because the wastes
had originated at ANL-W Additional information on these two sites can be found in the 10-06 administrative
record under | NEL-94/0037 and | NEL-95/0259. These two QU 10-06 sites are being incorporated into the QU 9-04
record of decision. The follow ng two sections describe a short summary of the radionuclides detected and the
associ ated ri sks.

ANL- WW ndbl own Area. This area actually consists of two areas, the wi ndblown area around the renotely
| ocated TREAT reactor and the w ndbl own area around the ANL-Wfacility. Soil sanples were collected at both
these facilities in 1993, and analytical results fromsoil sanples collected by the Radi ol ogi cal and
Envi ronment al Sci ences Laboratory (RESL, which is now called the Environmental Science & Research Foundati on,
Inc.) were used to evaluate risks fromexposure to contaninants at the site. Risks for the current
occupational exposure scenario and the future residential exposure scenario were within the NCP target risk
range (i.e.,1E-04 to 1E-06). In addition to human health, risks to ecol ogical receptors were al so eval uated.
Thi s eval uati on showed no unacceptabl e risks to popul ati ons of exposed ecol ogi cal receptors.

ANL- W St ockpil e site. The ANL-W Stockpile is an abandoned borrow pit that was excavated as part of road
buil ding activities near ANL-Win the 1950s. The borrow pit is |located on the west side of the ANL-Wentrance
road and is approxi mately 300 ft long and 200 ft wide. In 1975, ANL-W personnel used the borrow pit to
di spose of approximately 1,058 cubic yards of |owlevel radionuclide contam nated soil fromthe ANL-W
Interceptor Canal. The Operable Unit 10-06 Phase Il field investigation was conducted at the ANL-W St ockpil e
to determ ne the nature and extent of radionuclide-and nmetal - contam nated soils within the stockpile.

Radi oactive hot spots were identified in the stockpile soil using field radiation survey instrunents. Data
were collected fromthree of the hot spots. The nain radionuclide contam nant that contributed nost of the

ri sk was cesium 137, with concentrations up to 26,700 pG/g. The human health risk assessnment that was
perforned indicated that for the 100-year residential exposure the total risk is 5E-03, which is attributed
to the external exposure (4E-03) and food crop ingestion (9E-04) from Cesium 137. In 1996, a non-tine
critical renoval action was perforned on the radionuclide contam nated stockpile site. The contaninated soils
were renoved using | arge excavation equi pnment and the soil was transported to the Warm Waste Pond at the Test
Reactor Area. The prelimnary remedi ati on goal (PRGfor the Cesium 137 contaninated soil was 16.7 pC /g and
remai ning soils were belowthis level. The remaining risks associated with this site is 1E-05 which is within
the NCP target risk range.

6. SUMMARY OF SI TE RI SKS

6.1 Human Health Ri sk Eval uation

The human health risk assessnment consists of two broad phases of analysis: (1) a site and contam nant
screening that identified COPCs at retained sites, and (2) an exposure route analysis for each COPC. The
exposure route anal ysis includes an exposure assessnent, a toxicity assessnment, and a risk characterization
di scussion. The QU 9-04 Conprehensive Baseline R sk Assessment includes an eval uation of human heal th risks
associ ated with exposure to contaninants through soil ingestion, fugitive dust inhalation, volatile
inhal ation, external radiation exposure, groundwater ingestion, ingestion of hormegrown produce, dermal
adsorption of groundwater, and inhalation of water vapors because of indoor water use.

6.1.1 Cont am nant_ldentification

H storical sanpling data were used to identify contam nants present in surface soils at the WAG 9
sites. The list of contam nants was screened based on conparison with background concentrations determ ned



for the INEEL, a detection frequency of less than 5% and no evidence that the contam nant was rel eased at
the site, and whether the contanminant is routinely considered to be an essential nutrient. The conplete
contam nant of concern list for each of the sites retained for evaluation are shown in Tables 3-3 through
3-18 of the QU 9-04 Conprehensive RI/FS. Because substances that are essential nutrients can be toxic at high
concentrations, this final screening step was applied only when the essential nutrient concentrations were
less than 10 tines the background concentrations.

6.1.2 Exposure Assessnent

The human heal th exposure assessnent quantifies the receptor intake of COCs for sel ect pathways. The

assessnent consists of estimating the magni tude, frequency, duration, and exposure route of chemcals to
humans.

6.1.2.1 Exposur e Scenari 0s

Only those exposure pathways deened to be conplete, or where a plausible route of exposure can be
denmonstrated fromthe site to an individual, were quantitatively evaluated in the risk assessnent. The
popul ations at risk because of the exposure fromwaste at the ANL-Wwere identified by considering both the
current and future |and use scenarios

The residential scenarios nmodel a person living on the site 350 days a year for 30 years, beginning in
2097 (100 years from 1997). The 100-year residential scenario was selected for anal ysis because the DCE
control of the INEEL lands is currently expected to |last for at |east 100 years. For purposes of the baseline
ri sk assessnent the assunption was nade that future residents will construct 10 foot basenments beneath their
homes, and so the residents could be exposed to contam nants down to that depth

Two occupational scenarios were eval uated as part of the baseline risk assessment for ANL-W The
assunptions used in the baseline risk assessment include nonintrusive daily industrial use without
restrictions for 250 days per year for 25 years. Two tine periods that were evaluated are starting now (1997)
and | asting 25 years. The second occupati onal scenario that was evaluated starts in 30 years (2027) and |lasts
for 25 years.

6.1.2.2 Quantification of Exposure

The followi ng exposure pathways were considered applicable to the eval uation of human exposure to
contam nants at the ANL-Wsites: ingestion of soil, inhalation of fugitive dust, inhalation of volatiles,
external radiation exposure, groundwater ingestion (residential scenario only), ingestion of homegrown
produce (residential use only), and inhalation fromindoor use of groundwater (residential scenario only).

Adult exposures were evaluated for all scenarios and pathways (external exposure; inhalation of dust;
and ingestion of soil, groundwater, and foods); child exposures (0 to 6 years old) were considered separately
only for the soils ingestion pathways in the residential scenarios. Children were included because chil dren
ingest nore soil than adults, significantly increasing their exposure rate.

The exposure paraneters used in the risk assessment were obtained from EPA and DCE gui dance. The
exposure paraneter default values used in the risk assessment are designed to estinate the reasonabl e naxi mum
exposure at a site. Use of this approach makes under-estimati on of actual cancer risk highly unlikely. The
exposure paraneters used in the risk assessnent were:

. Al Path ways
- Exposure frequency, residential 350 days/yr
- Exposure frequency, occupational 250 days/yr
- Exposure duration, occupational 25 yr
- Exposure duration, residential 30 yr

. Ext ernal exposure pat hway
- Exposure tinme, residential 24 hr/day
- Exposure time, occupational 8 hr/day

. Soi | ingestion pathway
-Soil ingestion rate, residential-adult 100 ny/ day
-Soil ingestion rate, residential-child 200 ng/ day
-Soil ingestion rate, occupational 50 ng/ day

- Exposure duration, residential-adult 24 hr



- Exposure duration, residential-child 6 hr

. Dust inhal ati on pat hway

-Inhal ation rate 20 m 3 of air/day
. G oundwat er ingestion pat hway

-G oundwat er ingestion rate, residential 2 L/ day

The contam nant exposure point concentrations evaluated in the baseline risk assessnent were devel oped
fromsite-specific sanpling information. The ninety-Five percent upper confidence |evel (95% UCL) of the mean
concentration for the data set were cal cul ated and dependi ng on the size of the data set, either the 95% UCL
or the nmaxi num detected concentration was used as the concentration in the risk assessment cal cul ations. This
foll ows EPA guidance to deternine the reasonabl e maxi mum exposure concentrations for contam nants at WAG 9.

6.1.3 Toxicity Assessnent

A toxicity assessment was conducted to identify potential adverse effects to humans from contani nants
at ANL-W A toxicity value is the nunerical expression of the substance dose-response relationship used in
the risk assessnment. Toxicity values (slope factors and reference doses) for the sites were obtained from
EPA's Integrated Risk Information System (I RIS) database and EPA's Health Effects Assessment Sunmary Tabl es:
Annual FY-95, 903-R-94-020, Novenber 1995

For the eleven sites that were retained for detailed analysis of human health risks, only one
contam nant has been identified as a COPC in the Nature and Extent of Soil Contam nation (Section 5.7.2 of
this ROD). This contanminant is cesium 137 which is rapidly absorbed into the bl oodstream of hurmans and is
di stributed throughout the active tissues of the body. Metabolically, cesium 137 behaves as an anal og of
potassium Its distribution throughout the body and the energetic beta and gamma radiation fromits decay
daughter, barium 137 nmetastable result in essentially whol e-body irradiation

6.1.4 Human Health Ri sk Characterization

Excess lifetinme cancer risks are estimated by nmultiplying the intake | evel (devel oped using the
exposure assunptions) by the slope factor. These risks are probabilities that are generally expressed in
either scientific notation (1x10 -6) or exponential notation (1E-06). An excess lifetime cancer risk of 1E-06
indicates that, an individual has an additional one in one mllion chance of devel opi ng cancer over a
lifetine as a result of site-related exposure to a carcinogen under the specific exposure conditions at a
site. If an individual has a typical United States average cancer risk of 1 in 4, or 25 percent, then
exposure to a carcinogen at the risk threshold concentration would raise his cancer risk to 0.250001 from
0.25. Excess cancer risks estinmated bel ow 1E-06 typically indicate that no further investigation or
remedi ation is needed. R sks estinmated between 1E-04 to 1E-06 indicate that further investigation or
remedi ati on may be needed. Risks estimated above the 1E-04 typically indicate that further action is
appropriate. However, the upper boundary of the risk range is not a discrete line at 1E-04, although EPA
generally uses 1E-04 in making risk nanagenent decisions. A specific risk estimte above 1E-04 nmay be
consi dered acceptable if justified based on site-specific conditions.

The cal cul ati on of the noncarci nogeni c hazard quotients were al so cal cul ated for the contam nants at
WAG 9. The hazard quotients are ratios of a single substance exposure level to a reference dose for the sanme
tinme duration. The tolerance ability for humans varies and the reference dose is based on the nost
susceptible individuals and then nultiplied by the uncertainty factors(up to 10,000). This produces a very
conservative value for non-cancer causing COC s. The hazard quotients are added together by exposure pathway
to determ ne the hazard index.

For the sites that were retained for detailed analysis of the risks in the QU 9-04 Conprehensive
RI/FS, ANL-Whas prepared sunmary tables of the routes and cal cul ated risks. These tabl es have been separated
out by the contami nants contributing to each of the risk ranges (i.e., risks > 1E-04, risks between 1E-04 and
1E-06, and sites with H greater than 1). The conplete list of calcul ated carcinogeni c and non-carci nogenic
risk values is found in Appendix B of the QU 9-04 Conprehensive RI/FS. Each of these tables shows the rel ease
site, exposure scenario, exposure pathway, COC contributing to the risk, calculated risk or hazard quotient,
and total exposure pathway excess cancer risk or hazard index. Table 6-1 shows only those sites with
contam nants that have exposure pathway cancer risks greater than 1E-04. For contami nants that have not been
identified as being a carcinogen the contam nant may still pose health risk to humans. The sites and
contami nants w th exposure pathway hazard index greater than 1 are shown in Table 6-2. Table 6-3 shows the
sites and contam nants that have cal cul ated exposure pat hways cancer risks between 1E-04 and 1E-06. For the
sites, contam nants, and exposure pathways with cancer risks |ess than 1E-06 have been screened from
inclusion in this ROD.



6.1.5 R sk Managenent

The risk managenent process is used to fornally document decisions that have been made by ANL-W the
EPA, and | DHW proj ect managers to determine validity of the risk assessnent to the actual site conditions.
The baseline risk assessnent results tend to be very conservative and are based on the EPA's default exposure
paraneters. These default exposure paraneters tend to overestinate the exposure for a small site on the
INEEL. The risk management section (5.11) of the QU 9-04 Conprehensive R /FS described the 5 screening steps
used by WAG 9 to determ ne which sites really pose unacceptable risks to human health or the environnent. The
five steps are: (1) elimnation of sites with carcinogenic risk less than 1E-06;(2)elimnation of sites with
carci nogeni ¢ risks between 1E-04 and 1E-06, a risk managenent decision;(3)elimnation of sites that the COC
or exposure pathway has been elimnated; (4)elimnation of contanminants at or bel ow ANL- W speci fi c background
concentrations; and finally (5)elimnation of sites with hazard quotients less than 1. Based on the risk
managenment eval uation process, the human health evaluation resulted in three areas with unacceptable risks to
human health. These three areas are the Industrial Waste Pond (ANL-01), the Interceptor Canal -Canal (ANL-09)
and the Interceptor Canal - Mund (ANL-09). The contam nants, pathway, and risks for these three areas are
shown in Table 6-4.

6.1.6 Human Heal th Ri sk Uncertainty

Many of the paranmeters used to calculate risks in the WAG 9 Basel i ne Ri sk Assessnment and Ecol ogi ca
Ri sk Assessment (ERA) have various uncertainties associated with them For exanple, limtations in site
sanpl i ng produce some uncertainty associated with the extent of contamination at nost of the WAG 9 sites.
Limtations in the characterization of the WAG 9 physical environnent produce some uncertainty associ ated
with fate and transport properties of WAG 9 contam nants. To offset these uncertainties, paraneter val ues
were selected for use in the Baseline R sk Assessnent and ERA so that the assessnment's results would present
an upper bound, yet reasonable, estinmate of WAG 9 ri sks.

Tabl e 6-5 shows risk assessnment paraneter, the uncertainties associated with it, and the effect on
the risk. Uncertainties in analytical data include collection and evaluation are produced by variability in
observed concentrations due to sanpling design and inplenmentation, |aboratory anal ysis nethods, seasonality,
contanminant |evel variation, and natural concentration variation. Toxicity assunption uncertainties are
inherent due to the nature of collecting toxilogical information from aninal studies and relating those to
humans. Qther toxilogical uncertainties are encountered when uncertainty factors and nodifying factors are
used in derivation of the slope factors and reference doses. The exposure assessment uncertainties are
produced by characterizing transport, dispersion, establishment of exposure settings, and derivation of
chroni c intakes. Contami nant nodeling uncertainties are encountered when default val ues are used instead of
actual site conditions and nodel outputs cannot be verified with actual data.



Tabl e 6-1. Exposure sites with human health risks greater than 1E-04.

ANL- W Rel ease
Site

ANL- 01-1 WP

ANL- 09- Canal

ANL- 09- Mound

ANL- 61A

Al WAG 9 sites
(Cum Pat hway)

Exposure
Scenari o
0- 25-year Qccupati onal
30-55-year Cccupati onal
100-year Residenti al
0- 25-year Cccupati onal
30-55-year Cccupati onal
0- 25-year CQccupati onal
30- 55-year Cccupati onal
100-year Resi denti al
100-year residential
1, 000-year Residenti al

100-year Residenti al

1, 000- year Residenti al

100- and 1, 000-year
Resi denti al

100- and 1, 000-year
Resi denti al

Exposur e Pat hway

Ext ernal Radi ati on Exposure
Ext ernal Radi ati on Exposure
Ext ernal Radi ati on Exposure
Ext ernal Radi ati on Exposure
Ext ernal Radi ati on Exposure
Ext ernal Radi ati on Exposure
Ext ernal Radi ati on Exposure
Ext ernal Radi ati on Exposure
I ngestion of Soil

I ngestion of soil

I ngesti on of Homegrown
Produce

I ngesti on of Horegr own
Pr oduce

I ngesti on of G oundwat er

I nhal ati on of vapors from
i ndoor water use

Contri buti ng
coC

Cs- 137
Cs- 137
Cs- 137
Cs-137
Cs- 137
Cs- 137
Cs- 137
Cs-137
PCBs
PCBs

PCBs

PCBS

Arseni c

Arseni c

Cal cul at ed
Cancer Ri sk

8E- 04

4E- 04

1E-04

5E-04

2E- 04

8E- 04

4E- 04

1E-04

6E- 04

6E- 04

2E- 04

2E-04

3E-04

1E-03

Exposure

Pat hway

Cancer Ri sk
9E- 04
5E- 04
4E- 04
5E- 04
2E-04
8E- 04
4E- 04
1E- 04
6E- 04
6E- 04

2E-04

2E-04

3E-04

1E-03

Justification for
Scr eeni ng
(Step #)

NA

NA

© g 2 £ ©

w



Tabl e 6-2. Contam nant hazard index greater

ANL- W Rel ease
Site

ANL- 01- 1 WP

ANL-01 -Ditch A

ANL-01-Ditch B

Al WAG 9 sites
(Currul ati ve
Pat hway)

Exposure Scenario

100- and 1, 000 year
Resi denti al

100- and 1,000 year
Resi denti al

100- and 1, 000 year
Resi denti al

100- and 1,000 year
Resi denti al

than 1 for QU 9-04 exposure sites, scenarios,

Exposur e Pat hway

I ngestion of Soil

I ngestion of Homegrown

Pr oduce

I ngesti on of Homegr own

Pr oduce

I ngesti on of Homegr own

Pr oduce

I ngestion of G oundwater

Contributing COC

Arseni c
Chr omi um(M)

Zinc
Mer cury

Zinc
Mer cury

Zinc
Mer cury

OCDD
2,4,5-TP(sil vex)
Ant i mony
Arsenic
Cadmi um
Fl uori de
Sel eni um
Zi nc

and pat hways.

Cal cul at ed
Excess Hazard
Quot i ent

0.3
0.8 1

o o
[N

O o

o O

.8
.5

3E-01
2E-01
2E-01
1E+00
6E-01
1E+00
2E-01
2E-01

Pat hway Hazard

©
[y

Justification

for

Scr eeni ng
(Step #)
4
5
5
5

4 &5



Tabl e 6-3. Exposure sites with risks greater than 1E-06 and | ess than 1E-04.

ANL- W Rel ease
Site

Mai n Cool i ng
Tower

Bl owdown

Di t ch( ANL-
01A)

I ndustri al
Wast e Pond
(ANL- 01)

Ditch A (ANL-
01)

Exposure Scenari o

0-25- and 30-55
year Cccupati onal

0-25- and 30- 55-
year Cccupati onal

100-year Residenti al
100-year Residenti al
100 Resi denti al
0-25- and 30-55-
Year Cccupati onal
0-25- Cccupational
100-year Residenti al
100-year Residenti al

0-25- and 30- 55-
year Cccupati onal

0-25- and 30-55-
year Cccupati onal

Exposur e Pat hway

I ngestion of Soil

Ext ernal Radi ati on Exposure
I ngestion of Soil
Ext ernal Radi ati on Exposure

I ngesti on of Homegrown Produce

I ngestion of Soil

Ext ernal Radi ati on Exposure
I ngestion of Soil

I ngesti on of Homegrown Produce

I ngestion of Soil

Ext ernal Radi ati on Exposure

Contri buti ng
coC

Arseni c

U 238
Arseni c
U 238

Arseni c

Arseni c

Co- 60
Arseni c

Arseni c

Arseni c

U- 238

Cal cul at ed
Cancer Risk

1E-05

2E- 06

5E- 05

4E- 06

5E- 06

5E- 06

6E- 06

7E-05

8E- 06

4E- 06

5E- 06

Exposure
Pat hway

Cancer

1E- 05

2E- 06

5E- 05

4E- 06

5E- 06

5E- 06

9E- 04

7E- 05

8E- 06

4E- 06

5E- 06

Ri sk

Justification for
Scr eeni ng

(Step #)



Figure 6-3. Continued.
Exposure Justification for

ANL- W Rel ease Contri buting Cal cul at ed Pat hway Scr eeni ng
Site Exposure Scenario Exposur e Pat hway Coc Cancer Risk Cancer R sk (Step #)
100-year Resi denti al I ngestion of Soil Arsenic 3E- 05 3E-05 2
100-year Residenti al Ext ernal Radi ati on Exposure U 238 9E- 06 9E- 06 2
100-year Residenti al I ngesti on of Homegrown Produce Arsenic 4E- 06 4E- 06 2
D tch B(ANL- 0-25- and 30- 55-
01) year Cccupational I ngestion of Soil Arsenic 2E- 06 2E- 06 2
100-year Resi denti al I ngestion of Soil Arsenic 2E-05 2E- 05 2
100-year Resi denti al I ngesti on of Homegrown Produce Arseni c 3E- 06 3E- 06 2
Ditch C(ANL- 0-25- and 30-55-
01) year Cccupati onal I ngestion of Soil Arsenic 2E- 06 2E- 06 2
0- 25- Cccupati onal Ext ernal Radi ati on Exposure Co- 60 1E- 06 2
U- 238 2E-05 2E-05 2
30-55-year
Cccupat i onal Ext ernal Radi ati on Exposure U 238 2E- 05 2E- 05 2
100-year Residenti al I ngestion of Soil Arsenic 2E- 05 2
U 238 2E- 06 2E-05 2
100-year Residenti al Ext ernal Radi ati on Exposure U 238 3E- 05 3E-05 2
100-year Residenti al I ngesti on of Homegrown Produce Arsenic 3E- 06 3E- 06 2



Figure 6-3. Continued.

Exposure Justification for

ANL- W Rel ease Contri buti ng Cal cul at ed Pat hway Scr eeni ng
Site Exposure Scenari o Exposur e Pat hway ccC Cancer Risk Cancer Risk (Step #)
I nterceptor 0-25- and 30-S5
Canal - Canal year Qccupational I ngestion of Soil Arsenic 3E- 06 3E- 06 2
(ANL- 09)
0- 25-year Ext ernal Radi ati on Exposure Co- 60 2E- 06 5E- 04 2
Cccupat i onal
100-year Residential Ingestion of Soil Arsenic 3E-05 3E- 05 2
100-year Residential External Radiation Exposure Cs-137 8E- 05 8E- 05 2
100-year Residential |Ingestion of Homegrown Produce Arseni c 3E- 06 3E- 06 2
I nt ercept or 0- 25-year Ext ernal Radi ati on Exposure Co- 60 1E- 05 2
Canal - Mound Cccupat i onal U 238 2E- 06 8E- 04 2
( ANL- 09)
30- 55-year Ext ernal Radi ati on Exposure U 238 2E- 06 4E- 04 2
Cccupati onal
100-year Residential External Radiation Exposure U 238 3E- 06 1E- 04 2
I ndustri al 0- 25-year Ext ernal Radi ati on Exposure Co- 60 2E- 06 2
Wast e Qccupat i onal Cs-137 5E- 05 2
Liftstation U 238 2E- 06 6E- 05 2
Di schar ge
Ditch (ANL-

35)



Fi gure 6-3. Conti nued.
Exposure Justification for

ANL- W Rel ease Contri buting Cal cul at ed Pat hway Scr eeni ng
Site Exposure Scenari o Exposur e Pat hway coC Cancer Risk Cancer Risk (Step #)
30- 55-year Ext ernal Radi ati on Exposure Cs-137 3E- 05 2
Cccupati onal U 238 2E- 06 3E- 06 2
100-year Residential External Radiation Exposure U 238 3E- 06 2
Cs- 137 9E- 06 1E- 05 2
Cool i ng Tower 0-25- and 30-55-
Ri ser Pits- year Qccupati onal I ngestion of Soil Arsenic 2E- 06 2E- 06 2
Sout h( ANL-
53)
100-year Residential [Ingestion of Soil Arsenic 2E-05 2E- 05 2
100-year Residential |ngestion of Honegrown Produce Arseni c 3E- 06 3E- 06 2
EBR-11 0-25- and 30-55-
Tr ansf or mer year Qccupati onal I ngestion of Soil PCB' s 7E- 05 7E- 05 2
Yar d( ANL-
61A)
Al WAG 9 100- year I ngesti on of G oundwat er Bi s(2-
sites Resi denti al Et hyl hexyl)
(Currul ati ve Pht hal at e 4E- 06 2
Pat hway) Met hyl ene
Chl ori de 7E- 06 1E- 06 2
100- year I nhal ati on of water vapors from Met hyl ene

Resi denti al I ndoor Water Use Chl ori de 1E- 06 1E- 06 2



Fi gure 6-3. Conti nued.
Exposure Justification for

ANL- W Rel ease Contri buting Cal cul at ed Pat hway Scr eeni ng
Site Exposure Scenario Exposur e Pat hway coC Cancer Risk Cancer Risk (Step #)
TREAT 30- year Residential Ingestion of Homegrown Produce Sr-90 2E- 06 2E- 06 2
W ndbl own
Area(10- 06)
St ockpi l e Soi | 100-year Residential External exposure Cs-137 1E- 05 1E- 05 2
(10-06)
Al WAG 9 100- year I ngesti on of G oundwat er Bi s(2-
sites Et hyl hexyl)
(Currul ati ve Pht hal at e 4E- 06 2
Pat hway) Met hyl ene
Chl ori de 7E- 06 1E- 06 2
100- year I nhal ati on of water from Met hyl ene

Resi denti al | ndoor Water Use Chl ori de 1E- 06 1E- 06 2



Tabl e 6-4. Sites retained for evaluation in the feasibility study because of hunman health risks.

Exposur e Justification for
ANL- W Rel ease Exposure Contributing Cal cul at ed Pat hway Scr eeni ng
Site Scenario Exposur e Pat hway coC Cancer Risk Cancer Risk (Step #)
ANL- 01- 1WP 0- 25-year Cccupati onal Ext ernal Radi ati on Exposure Cs-137 8E- 04 9E- 04 NA
30-55-year Cccupati onal Ext ernal Radi ati on Exposure Cs-137 4E- 04 5E- 04
100-year Residenti al Ext ernal Radi ati on Exposure Cs-137 1E-04 4E- 04 NA
ANL- 09 Mound 0- 25-year Cccupati onal Ext ernal Radi ati on Exposure Cs-137 8E- 04 8E- 04 NA
30- 55-year Cccupati onal Ext ernal Radi ati on Exposure Cs-137 4E- 04 4E- 04 NA
100-year Residenti al Ext ernal Radi ati on Exposure Cs-137 1E-04 1E- 04 NA



Tabl e 6-5. Uncertainties associated with the human health ri sk assessnent.

Area
Sanpl i ng and
Anal ysi s

Concentration
Terns

Fate and
Transport

GWBCREEN
Model i ng

Exposur e
Assessnent

Toxicity
Assessnent

Ri sk
Characteri zation

Uncertainties

A representative concentrati on may not have been obtained where limted sanpling was
per f or ned.

95% UCL val ues were used in Ri sk Assessnent.

ANL- Wused one-half the detection linmt when the constituent is not detected.

Use of conservative generic nodeling paraneters may not be truly representative of
ANL-Wsite conditions.

Di stribution coefficient values have wi de ranges for various soil types.

GABCREEN i nput paraneters (i.e.,
(k d),

di stribution coefficient
but contain some uncertainty.

contaminant solubility limt,
and infiltration rate are consi dered conservati ve,

Maxi mum source termconcentrations are assuned for the entire vol une nodel ed for
each site.

Assunes residence could be established in area that are uni nhabitable due to physical or
adm ni strative limtations.

Default exposure val ues assune maxi mum possi bl e exposure times, particularly for the
occupational scenario where exposure tines were 8 hours per day rather than nore
realistic time of a maxi numof a few hours a week.

The der mal

absorption pathway was not included in the risk assessnent cal cul ati ons.

Use of parent nuclide slope factor plus daughter (-D) rather than addi ng sl opes for each
radi onucl i de.
Extrapol ati on of val ues from nonhuman studies to humans, from high doses to | ow doses.

Chrom um was assuned to be 10% hexaval ent and 90%trival ent form based on wor st
case studies at ANL-W

Rout e-to-route extrapol ati ons are used.

Ri sks are added across constituents and pat hways,
target organ or nechani sns of damage.

al though they nmay not affect the same

Assunption that constituents are evenly distributed at the 95% UCL concentrati on.

Toxicity values for sone constituents such as chrom um and silver are based on industrial
condi tions.

Ef fect on Ri sk

Overestimate or
Underestimate

Overestimte

Overestinmate

Overestimate

Qverestimate

Underesti nmat e
or Overestimate

Overestimate

Overestinmate

Overestimte

Underestimate

Under esti mat e

Overestimte

Underestimate
Overestimate

Overestimate or

Under esti mate

Underesti mat e
or Overestinate

Overestimate

Qverestimate



6.2 Ecol ogi cal Eval uation

The ecol ogi cal assessnent for ANL-Wis a quantitative evaluation of the potential effects of the
sites on plants and aninal s other than people and donesticated species. A quantitative ecol ogi cal assessnent
is planned in conjunction with the | NEEL-wi de conprehensive RI/FS schedul ed for 1999. The assessnent
endpoi nts devel oped around the protection of biota represented by functional groups and individual threatened
and endangered and Category 2 species known to exist at ANL-W Assessnent endpoints were defined for ANL-W
were in the | NEEL ERA Qui dance Manual (VanHorn et al., 1995) and incorporate the suggested criteria for
devel opi ng assessnent endpoi nts, including ecol ogical relevance and policy goals (EPA 1992).

The sel ection of neasurenent endpoints for the ANL-Wflora and fauna were not surveyed directly.
Rat her, published references were used as the primary sources of ecol ogi cal and toxicol ogical data from
neasur enent endpoints were derived. Values extracted fromthese references were used to calculate the
ecol ogi cal based screening levels for all ecological receptors and to develop the toxicity reference val ues
for the contam nants.

The measurenent endpoint are the nobdel ed dose as conpared to the toxicity reference val ues (TRVs)
for each contam nant for each receptor or functional group. The dose was divided by the TRV to produce a
hazard quotient (HQ for each contanmi nant and receptor of concern. The HQis ultimately used to measure
whet her the assessnment endpoint has been attained, that is, no indication of possible effects is determ ned
(i.e., H® are less than target value for all receptors for each contaninant). This target value for the
ecol ogi cal HQ was established to be 10 times the HQ of the 95% UCL for the | NEEL background.

Thi s | NEEL- wi de ecol ogi cal assessment provided an indication of the affect of INEEL rel eases in the
ecol ogy at a population level. In the area near ANL-W there are no critical or sensitive habitats. Based on
the present COCs and ecol ogical infornmation the quantitative eco-evaluation perforned for this ROD. Six areas
pose potentially unacceptable risks to the ecological receptors for up to five inorganics; chrom um nercury,
sel enium silver, and zinc. O these six areas, one al so shows unacceptabl e human health risks. Table 6-6
lists the six areas, contam nants of concern, and corresponding nultiplication of the HQ above the | NEEL
background HQ for those sites that were retained for the ecol ogical receptors

6.2.1 Species of Concern

The only federally |isted endangered species known to frequent the INEEL is the peregrine fal con
The status of the bald eagle in the lower 48 United States was changed from endangered to threatened in July
1995. Several other species observed on the INEEL are the focus of varying |levels of concern by either
federal or state agencies. Animal and avian species include the ferrugi nous hawk, the northern goshawk, the
sharp-tail ed grouse, the |oggerhead shrike, the Townsend' s big-eared bat, the pygny rabbit, the gyrfal con
the boreal ow, the flammulated owl, the Swainson's hawk, the nerlin, and the burrowi ng owl. Plant species
classified as sensitive include Lenmhi mlkvetch, plains mlkvetch, w ng-seed evening prinrose, nipple cactus,
and oxytheca. Table 6-6 shows the sites of concern along with the functional group identification nunber and
a species comon in the functional group.



Table 6-6. Sites that have unacceptabl e ecol ogi cal , HQ functional group, and speci es.

Mil tiple of
FFA/ CO Area Nare/ size (ft) COC I NEEL nat ural Functi onal Common
Site backgr ound G oup Speci es
HY
ANL-01 Industrial Waste Pond/200x250x0. 5 C-3 200 Pl ant s Nurrer ous
Hg 30 (M22) Merrians shrew
Se 20 (MR22) Merrians shrew
Zn 20 (AV232) Red- wi nged
bl ackbi rd
ANL-01 Ditch A/ 5x400x0.5 Hg 50 (AV132) Sor a
ANL-01 Ditch B/ 5x1,400x1. 3 O +3 20 Pl ants Nuner ous
Zn 15 (AV232) Red- wi nged
bl ackbi rd
ANL- 01A Mai n Cool i ng Tower Bl owdown Ditch / Cr+3 15 Pl ant s Nurrer ous
ANL- 04 Sewage Lagoons / 300x700x1 Hg 40 (M22) Merrians shrew
ANL-35 Industrial Waste Lift Station Discharge Ag 30 Pl ant s Nurrer ous

Ditch / 4x500x1

* The agenci es agreed that action would be taken on WAG 9 sites where the hazard quotient caused by a COC
exceeded the hazard quotient cased by natural background concentrations by a factor of 10 or nore.

6. 2. 2 Exposure Assessnent

The WAG 9 ecol ogi cal risk assessnent (ERA) evaluated all the FFA/CO sites and determ ned that five
sites have a potential source of contam nation and/or a pathway to ecol ogi cal receptors. These sites were
eval uated using the general approach as discussed in VanHorn et al. (1995) and foll ow ng guidelines proposed
by EPA (EPA 1992). The results of the ERA evaluation of the renmaining sites are presented as a range of
hazard quotients (H®) cal culated for functional groups. Due to the uncertainty in the ERA nmet hods, HQ are
used only as an indicator of risk and should not be interpreted as a final indication of actual adverse
effects to ecological receptors. In addition, DCE used the | NEEL 95% UCL background concentrations for the
i norganics which resulted in H® greater than 1. Based on the conservative nature of the HQ cal cul ati ons, DCE
will only renediate those WAG 9 sites that have Hgs that are at least 10 tines the: HQ cal cul ated using the
I NEEL or ANL-Wspecific 95% UCL background concentration. Six areas; ANL-01, Ditch A, Ditch B, ANL-01 A,
ANL- 04, and, ANL-35, were retained because of ecol ogical risks.

6.2.3 Ecological R sk Uncertainties

Uncertainty is inherent in the risk assessnent process. Principal sources of uncertainty lie within
t he devel opnent of an exposure assessnent. Uncertainties inherent in the exposure assessnent are associ at ed
with estination of receptor ingestion rates, selection of acceptable H®, variations in background inorganic
concentrations, estimation of site usage, and estimation of plant uptake factors and bl oaccunuol ati on
factors. Additional uncertainties are associated with the depiction of site characteristics, the
determ nation of the nature and extent of contam nation, and the derivation of Threshold Limt Values. Al of
these uncertainties likely influence risk to sonme extent. Table 6-7 shows risk assessnment paraneter, the
uncertainties associated with the identified paraneter, and the effect on the risk.

The uncertainties for the ecol ogical risk assessment conducted for WAG 9 include the use of HQ as an
indicator of risk. The HQis a ratio of the calculated dose for a receptor froma COCto the toxicity
reference value. These ratios provide a quantitative index of risk to define functional groups or individual
receptors under assumed exposure conditions. A HQless than the target value (i.e., typically 1) inplies "l ow
i kelihood" of adverse effects fromthat contam nant. However, in many cases, |NEEL background concentrations
of inorganics produced HQ greater than 1. Thus, for WAG 9 the approach of using the ten tinmes the background
HQ was adopted in establishing the action |evels.



6.3 G oundwat er Ri sks

The GABCREEN nodel was sel ected to performthe groundwater contam nant fate and transport
cal cul ations. The source areas were nodel ed individually instead of nodeling a single conposited site. Each
source area was |located according to its physical geographic location within the ANL-Wfacility and the
cont am nant specific plunes were added together to determ ne the maxi mum contam nant concentration. The
maxi mum cont am nant concentration for the groundwater was then used in the risk assessnent cal cul ati ons. The
results of the cumul ative eval uation of the groundwater indicate that arsenic and chromumare the only
contami nants that pose a potentially unacceptabl e groundwater contam nant |evels. The naxi num arseni ¢ and
chrom um concentrations for the future residents 100-years in the future were cal cul ated. The chrom umri sk
were | ess than 1E+06, and the arsenic resulted in a risk of 3E-04 for the ingestion of groundwater and 1E-03,
for the inhalation of vapors fromindoor water use. Both risk values for arsenic exceeded the upper limt of
the National Contingency Plan |evel of 1E-04. The arsenic was determined to be fromnatural sources at the
I NEEL and screened as a contam nant of concern during the risk management process for these CERCLA sites at
ANL-W Additional information on the groundwater nodeling and screening of arsenic as a contam nant of
concern at ANL-Wcan be found in the QU 9-04 Conprehensive RI/FS Sections 5.4, 5.5, 5.6, 5.7, 58, and
5.11.2. 4.

6.4 Basis for Response

The ANL-W QU 9-04 Conprehensive R /FS evaluated the risks associated with the 37 sites fromWAG 9
along with two sites form WAG 10. Toget her these 39 sites were evaluated to deternine the risks to the
current and future receptor scenarios. The follow ng two paragraphs expl ain which sites pose unacceptabl e
risks for the human heal th and ecol ogi cal receptors.



Table 6-7. Uncertainties associated with the ecol ogical risk assessnent.

Area Uncertainties Ef fect on R sk
Sanpl i ng and A representative concentration may not have been obtained where linmited sanpling was Overestimate or
Anal ysi s per f or ned. Under esti mat e

Concentration 95% UCL val ues were used in Ri sk Assessnent. Overestinmate

ANL- Wused one-hal f the detection limt when the constituent is not detected. Overestimate

Fate and Use of conservative generic nodeling parameters may not be truly representative of Overesti mate
Transport ANL-Wsite conditions.

Distribution coefficient values have wi de ranges for various soil types. Overestimate
Functi onal The functional groups were designed to assess a hypothetical species using input val ues Overestimate
G oups that represent the greatest exposure of the conbined functional group nenbers.

Estimation of
I ngesti on Rates

Only a few of the intakes for the terrestrial receptors were based on ingestion rates found
inliterature. Mbst of the ingestion rates were calcul ated using allometric equations
available in literature.

Overestimate or
Underestinmate

Esti mati on of Few bi oaccumul ation factors and plant uptake factors are available in the literature. In Overestimate or

Pl ant Upt ake
Factors

Esti mation of
Toxicity

Ref erence

Val ues

Site Use Factors

Hazard
Quotients

the absence of literature values, ANL-Wcal cul ated bi oaccurul ation and pl ant upt ake
factors frominfornation in Baes. 1994.

Various adjustment factors are incorporated to extrapolate toxicity fromthe test organism
to ot her speci es.

Home range is not known for nany species and therefore a default of 1.0 was used.

Variations in |INEEL background concentrations of inorganics were not accounted for

when cal culating the toxicity reference values and ultimately effect the Hazard Quoti ent
val ue.

Under esti mat e

Overestimate or
Underestinate

Overestimte

Overestimate



Ei ght areas at ANL-Whave actual or threatened rel eases of hazardous substances, which, if not addressed by
i mpl enenting the response actions selected in this ROD, may present an immnent and substantial endangernent
to public health, welfare, or the environnent. These eight areas are; the Industrial Waste Pond (ANL-01),
Ditch A (ANL-01), Ditch B (ANL-01), the Main Cooling Tower Blowdown Ditch (ANL-01A), the Sanitary Sewage
Lagoons (ANL-04), the Interceptor Canal -Canal (ANL-09), the Interceptor Canal -Mund (ANL-09), and the
Industrial Waste Station D scharge Ditch (ANL-35). These eight areas wth unacceptabl e human health or

ecol ogical risks are shown in Figure 6-1. A summary of the sites with actual or threatened rel eases of

hazar dous substances to humans or ecol ogical receptors is shown in Table 6-8. These sites w th unacceptabl e
ri sks to humans and/or the ecol ogical receptors are described in the follow ng two paragraphs, respectfully.

The Baseline Ri sk Assessnent (BRA) indicated that for the current and future occupational scenario,
only one contami nant cesium 137, woul d produce an unacceptable risk to human heal th. The cesium 137 posed an
unacceptable risk to both current and future occupati onal receptors and future residential receptors at two
sites, the Industrial Waste Pond (ANL-01) and the Interceptor Canal - Mound (ANL-09). Wile the cesium 137 at
the Interceptor Canal -Canal (ANL-09) site only poses an unacceptable risks for the current and future
occupational receptors. The Interceptor Canal-Canal (ANL-09) risks will be mtigated for the current and
future occupational receptors by inplenentation of the |land use restrictions during the 100-year DCE control
as defined in the | and use assunptions. Thus, the Interceptor Canal-Canal (ANL-09) portion will only undergo
i npl enentation of standard operating procedures to reduce the risks to the occupational receptors to
accept abl e | evel s.

The results of the WAG 9 ERA indicate that of the 37 WAG 9 rel ease sites and the 2 WAG 10 sites, only
si x areas produce potentially unacceptable risks for ecol ogical receptors due to the presence of various
inorgani c contami nants. These six areas are; the Industrial Waste Pond, Ditch A, Ditch B (all from ANL-01),
the Main Cooling Tower Bl owdown Ditch (ANL-01A), the Sewage Lagoons (ANL-04), and the Industrial Waste Lift
Station Discharge Ditch (ANL-35). The renaining sites that were evaluated as part of the QU 9-04
Conprehensive RI/FS had risks that were within the acceptabl e range of the National Contingency Plan. These
sites are being nentioned here to formally docunent in this ROD that they require No Action.

None of the contaninants exceeded the hazard index of 1 for either the current or future occupational
exposure route. The response actions selected in this ROD are designed to reduce the potential threats to
human health and the environnent to acceptable | evels.

Table 6-8. Sites with unacceptable human health or ecol ogi cal risks.

ANL-W Area /Site Code Human Heal th R sk? Ecol ogi cal R sk?

I ndustrial Waste Pond / (ANL-01) Yes* Yes*
Ditch A/ (ANL-01) No Yes
Ditch B/ (ANL-0) No Yes
Mai n Cool i ng Tower Bl owdown Ditch / (ANL-01A) No Yes
Sewage Lagoons / (ANL-04) No Yes
Interceptor Canal -Canal / (ANL-09) Yes No

Interceptor Canal -Mund / (ANL-09) Yes No

Industrial Waste Lift Station Discharge Ditch / (ANL-35) No sYes

* This is the only site with both human health and ecol ogi cal risks.
<I M5 SRC 980610>

7. DESCRI PTI ON OF ALTERNATI VES
7.1 Remedi al Action bjectives

Remedi al action objectives (RAGCs) for QU 9-04 sites with unacceptable risks were devel oped in
accordance with the NCP and CERCLA RI/FS gui dance. The RAGCs were defined through discussions anong the three
agencies (IDHW EPA, and DOE). The RAGCs are based on the results of the human heal th and ecol ogi cal risk
assessnent and are specific to the COCs and exposure pat hways devel oped for QU 9-04. They are as foll ows:



. For protection of human heal t h:

- Prevent direct exposure to radionuclide contam nants of concern (COCs) that would
result in a total excess cancer risk of greater than 1 in 10,000 to 1 in 1,000,000 (1E-04 to
IE-06) to current and future workers and future residents.

. For protection of the environment:

- Prevent exposure to COCs in soils which may have potential adverse effects to resident
popul ations of flora and fauna, as determned by a HQ = 10 tines the HQ cal cul at ed
from I NEEL background soil concentrations.

To neet these objectives, renediation goals (RGs) were established. These goals are quantitative
cleanup |l evel s based prinarily on ARARs and risk-based doses. The RGs are used in renedial action planning
and the assessnent of effectiveness of renmedial alternatives. Final RGs are based on the results of the
basel i ne ri sk assessnent and eval uation of expected exposures and risks for selected alternatives.

The 1 chance in 10,000 risk (1E-04) for human health and a hazard quotient of 10 times the | NEEL
background for ecol ogical receptors were used to deternine the RG for the QU 9-04 sites of concern. For
human health the basis for using the upper end of the NCP risk range of IE-04 to | E-06 was based on the
renot eness of the | NEEL site, conservativeness of the risk assessnent, the absence of current residents,
results based on the 100-year DCE control of INEEL |ands, and current and future occupational workers are and
will continue to be protected by standard operating procedures that are in place and will continue to be
updated while the ANT-Wis operating. The RGs for the renedi ati on of the cesium 137 for humans was determ ned
by using a backward cal cul ati on of the concentrati on needed to produce a risk of 1E-04. Likew se, the RGs for
the ecol ogical receptors were also risk based and were determ ned by back cal cul ating the concentrations
equal to 10 tines the HQ resulting from | NEEL background soils. Table 7-1 shows the final RGs that have been
establ i shed for the eight areas of concern at ANL-W

Remedi al actions will ensure that risk is mtigated to the point that exposure woul d not exceed these
levels. On the basis of these RGs, areas and vol umes of contam nated nedia that woul d require some form of
remedi al action were identified. These estinated areas, depths, and volunes for the eight areas to be
renedi ated are presented in Table 7-2.



Table 7-1. Final

Human Heal th

Human Heal th

Humman Heal th

Ecol ogi
Ecol ogi
Ecol ogi
Ecol ogi
Ecol ogi
Ecol ogi
Ecol ogi

Ecol ogi

Ecol ogi

Ecol ogi

Ecol ogi

Recept or

cal

cal

cal

cal

cal

cal

cal

cal

cal

cal

cal

Reredi ation Goals for the WA Sites.

Site

I nterceptor Canal - Mound ( ANL-09)
Interceptor Canal - Canal (ANL-09)

Industrial Waste Pond (ANL-01)

I ndustrial Waste Pond (ANL-01)
I ndustrial Waste Pond (ANL-01)
I ndustrial Waste Pond (ANL-01)
I ndustrial Waste Pond (ANL-01)
Ditch A (ANL-01)
Ditch B (ANL-01)
Ditch B (ANL-01)

Mai n Cool i ng Tower Bl owdown
Ditch (ANL-01A)

Mai n Cool i ng Tower Bl owdown
Ditch (ANL-01A)

Sewage Lagoons (ANL-04)

Industrial Lift Station D scharge
D tch (ANL-35)

1 - Concentrations in nmg/kg or pG/g

*

- Backward cal cul ated risk-based concentration at the 1E+04 | evel.

Cont am nant

cesi um 137

cesium 137

cesium 137

chromum111

mer cury

sel eni um

zinc

mercury

chromuml11

zinc

chromuml11

mer cury

mer cury

silver

95% UCL
Concentration 1

30. 53
18
29.2
1,030
2.62
8.41
5,012
3.94
1, 306
3,020

709

8. 83

3.2

352

RG*
Concentration 1

23.3

23.3

23.3

500

0.74

3.4

2,200

0.74

500

2,200

500

0.74

0.74

112



Table 7-2. Volunme of Contaminated Soil in the Ei ght areas Retained for d eanup.

QJ 9-04 Wdth Length Dept h Vol urre
Rel ease site Site name (ft) (ft) (ft) (yd 3)
ANL- 01 I ndustrial Waste Pond 200 250 0.5 926
ANL- 01 Ditch A 5 400 0.5 37
ANL- 01 Ditch B 5 1, 400 1.3 337
ANL- 01A Mai n Cool i ng Tower Bl owdown Ditch 6 700 2 311
ANL- 04 Sewage Lagoons 300 700 1 7,778
ANL- 09 I nterceptor Canal - Mound 20 500 4 1, 481
ANL- 35 Industrial Waste Lift Station Discharge Ditch 4 500 1 74
7.2 Summary of Alternatives

In accordance with Section 121 of CERCLA, the FS identified alternatives that (a.) achieve the stated
RAGCs, (b.) provide overall protection of human health and the environment, (c.) nmeet ARARs, and (d.) are cost
effective. These alternatives, used individually or in conbination, can satisfy the RAGCs through reduction of
contam nant levels, volune or toxicity, or by isolation of contam nants from potential exposure and mgration
pat hways. For the QU 9-04 sites, soil is the only nmediumof concern targeted for renediation. Five
alternative categories were identified to neet the RAGs for contamnated soil at QU 9-04 sites:

1. No Action (w th nonitoring)

2. Linmited Action

3. Contai nnent with Institutional Controls
4. Excavati on and D sposal

5. Phyt or enedi ati on

Estimated present work costs for the remedial alternatives for all sites are shown in Table 9-3 in
Section 9. Post-closure costs were estimated for 100-years of nonitoring for Alternative 3, where the
contam nants were left at WAG 9. For Alternatives 4 and 5, where contaminants are renoved or treated to neet
the RAGCs, the nonitoring period extended to the end of the renoval or until the RAGs are net through
treatnment. DCE controls will be inplenented for Alternatives 4 and 5, after the RAGCs are net.

7.2.1 Alternative 1: No Action (Wth Mnitoring)

Forrmul ation of a No Action alternative is required by the NCP [40 CFR 300.430 (e)(6)] and gui dance for
conducting feasibility studies under CERCLA. The No Action alternative serves as the baseline for eval uating
other remedial action alternatives. This alternative can include environnental nonitoring, but does not
include actions to reduce potential exposure pathways, such as fencing or deed restrictions. Therefore, the
No Action alternative devel oped for QU 9-04 sites involves only environmental nonitoring (groundwater, air,
and sedinment) in accordance with DOE Orders and the ANL- W Environnental Mnitoring Plan for at |east 100
years after site closure. The nonitoring woul d be necessary to validate that none of the contaninants were
shown to migrate off-site or into the groundwater through nodeling used in the QU 9-04 Conprehensive RI/FS.

Wiile the No Action alternative does not involve any construction or operational activities that woul d
result in disturbances to the surfaces of the QU 9-04 sites, |DAPA 16.01.01.650 (Rules for fugitive dust)
coul d nonet hel ess apply to any sites that were a source of fugitive dust and is, therefore considered an ARAR
that would not be net. Inorganics present in fugitive dust would not neet |DAPA 16.01.01.585-586 (Rules for
the Control of Air Pollution in Idaho). |DAPA 16.01.11.200 (Rules for groundwater quality) would be net by
ongoi ng groundwat er nmonitoring. The No Action alternative would not neet DOE Orders because health risks to
current workers and the potential future residents exceed allowabl e ranges. The estimated cost for
implenenting the No Action (with nonitoring) alternative is relatively | ow when conpared to the ot her
al ternatives.



7.2.2 Alternative 2: Linmted Action

The limted action alternative involves only institutional controls to remain in effect for the next
100 years. This alternative essentially continues managenent practices currently in place at QU 9-04 and w ||
continue for the next 100 years of DCE control. Actions under this alternative focus on routine maintenance
and upkeep of the drainage ditches and I ndustrial Waste Pond, restricting access (posting warning signs and
deed restrictions), and environnmental mnonitoring including radiation surveys.

Current managenent practices and institutional controls are in place as a result of DCE
responsibilities and authorities for maintaining security, control, and safety at DOE facilities, These
responsibilities and authorities have their basis in the Atom c Energy Act of 1954. For DCE facilities
Federal Regulation 10 CFR 835 inplenents the Radiation Protecti on Quidance to Federal Agencies for
Cccupational Wrkers, reconmended by the EPA and issued by the President on January 20, 1987. The
requirenents of this regulation include standards for control of occupational radiation exposure, contro
of access to radiol ogi cal areas, personnel training, and record keeping

In addition, the regulations specify limts for naintaining occupational radiation exposure as |ow as
reasonabl y achi evabl e (ALARA), and requires that DCE activities be conducted in conpliance with a docunented
radi ation protection programapproved by DOE. At the INEEL, the requirenents of 10 CFR 835 are prinmarily
i npl enented through DCE Order 5400.5. Regul ations for protection and security, of DOE facilities are included
in 10 CFR 860, which prohibits unauthorized entry. This regulation is inplenented through DOE Order 5632.1C

Specific controls (e.g., fences, signs) that will be used to ensure that access will be
restricted, the types of activities that will be prohibited in certain areas (e.g., excavation), and
antici pated duration of such controls will be placed in the "I NEEL Conprehensive Facility and Land Use Pl an"
nmai ntai ned by the DOE-1D O fice of Program Execution. DCE shall al so provide the Bureau of Land Managenent
the detail ed description of controls identified above. This information will be submitted to the EPA and
IDHWonce it has been placed in the I NEEL Conprehensive Facility and Land Use Pl an

Moni toring and radiation survey prograns woul d be established to ensure that the contam nants remain
within the boundaries of the QU 9-04 sites, and would provide early detection of potential contaninant
mgration. These prograns woul d be inplenmented annually for the First 5 years follow ng site closure. The
need for further environnental nonitoring would be evaluated and determ ned by the Agenci es during subsequent
5-year reviews.

Short-termeffectiveness of this alternative is considered high, as this alternative is already
inpl enented at the nmost of the sites. Radiation control area fences and signs are naintained. No specialized
equi pnent, personnel, or services are required to continue to inplement the Limted Action alternative
I npl erentation of this alternative would have no physical effect or habitat alteration on the environment
beyond what has already occurred. The estimated costs for this alternative are shown in Table 9-3 of this
RCD.

7.2.3 Alternative 3a and 3b: Contai nnent Alternatives and Institutional Controls

The two centralized containment alternatives consist of the consolidation and isolation of
contanminated soil frompotential receptors for the period of tine that unacceptable cumul ative exposure risks
will be present. This consolidation would place the contami nated soils fromthe QU 9-04 sites into an
engi neered landfill at WAG 9. The landfill would have a thick soil and for rock cover placed over it. The
contai nnent alternatives would include: |ong-termenvironmental nonitoring, cover integrity nonitoring and
mai nt enance, access restrictions, and surface water diversion. Institutional controls are assumed to remain
in effect for at |east 100 years. These two centralized containnent alternatives were considered for al
ei ght areas at ANL-W

Alternative 3a consists of consolidation of contam nated soils and capping w th engi neered cover
originally devel oped by the Uranium M 1| Tailings Renedial Action (TRA) programfor stabilization of
abandoned uraniumm || tailings. This design, based on the recent biointrusion research studies at the | NEEL
was recently constructed at the I NEEL Stationary Low Power Reactor-1 burial ground site. Advantages of this
engi neered cover are:

. Requi res m ni nal nai nt enance
. Inhibits inadvertent human intrusion
. M ni m zes plant and aninmal intrusion

. I nhi bits contam nant migration



The cover design consists of four |ayers of natural geological materials including native soil
gravel, basalt cobbles, and rip-rap. Inplenenting Alternative 13a), for sites at ANL-Wwoul d entai
consolidation of soils fromboth the radiol ogi cal and ecol ogical sites into one centralized |ocation at WAG 9
prior to capping. The volume of soils in nost of the ANL-Wsites is relatively small and the costs associ at ed
with building multiple engineered covers at each release site is not justifiable. The nost |ogical
centralized location for the engi neered cover would be near the Interceptor Canal and the Industrial WAste
Pond whi ch have the | argest volume of contam nated soil. The engi neered cover (3a) would prevent both human
and ecol ogi cal receptors fromcontacting the soils. Additionally the engineered cover (3a) would be sl oped
accordingly to prevent ponding of surface waters which should have the potential to migrate through the soils
and "l each out" the radiological and inorganic contami nants. Site-specific considerations (such as annua
precipitation, frost depth, and anticipated soil erosion rates) would be used to design the optinmm
configuration for this alternative during the remedi al design phase.

Alternative 3b consists of consolidation of contamnated soils in an engineered landfill with a native
soil cover. The native soil cover would consist of 10 ft of clean INEEL soil, with a surface covering of
vegetation, rock arnor or other material. Inplenenting this alternative at QU 9-04 would require a
centralized |l ocation near the release sites in which to build the contai nnent, noving the contam nated soi
to the centralized location, and then adding clean soil |ayers above grade to bring the total thickness to 10
ft. The native soil cover is applicable to both the radiologically and inorganically, contam nated sites. The
long-termeffectiveness of this type of cap to prevent exposure of inorganics past the 100-year institutional
control period is not known. The native soils cap would be effective for the radiol ogi cal contam nation since
the cesium 137 risk would be at the upper limt of the NCP risk range within 130 years

Each capping technology is designed to prevent direct radiati on exposures to resist erosion due to
wi nd and surface water runoff, and to resist biointrusion that may penetrate into the contam nation zone, or
facilitate erosion. The primary differences between the two capping technol ogies are the length of tine these
functions can be maintai ned and the effectiveness of the biointrusion and erosion control conponents of the
desi gns. The design life of the capping technol ogi es specified for the contam nant alternatives will depend
on the construction materials specified, nunber and thickness of |ayers required, and sequence of those
layers. The long-term effectiveness and pernanence required by the Interceptor Canal - Mund (ANL-09) and the
Industrial Waste Pond (ANL-01) is driven by the radi oactive decay of the cesium 137 contamnant in their
soils and sedinents. The cesium 137 contanminant will decay to acceptable risk levels in 130 years. The
nmul ti |l ayered engi neered barrier design (alternative 3a) is likely to provide a higher |evel of protection
agai nst biointrusion. A 10-foot thick soil cover would elimnate intrusion into contam nated soil by nost of
the burrowi ng | NEEL species, but not all plants and invertebrates. Root intrusion into contam nated soils
could result in nobilization of radionuclides through the plant exposing environnental receptors. Costs
associated with the cover alternatives at each site are detailed in Sections 8 and 9 of this ROD.

7.2.4 Alternatives 4a and 4b: FExcavation and Di sposa

These alternatives involve conplete renoval of contaminated naterials that pose an unacceptable risk
to human heal th and/ or ecol ogical receptors. Two alternatives were evaluated during the WAG 9 RI/FS
Alternative 4a consists of excavation and di sposal at two on-1NEEL | ocation whereas in Alternative 4b the
soils woul d be disposed at an off-1NEEL private facility. Both Alternatives 4a and 4b woul d i ncl ude
collection of verification sanples after renoval to ensure that the final remediation goals were net.

I npl erentation of Alternative 4a would require excavating all soils and debris fromthe radiol ogi ca
and i norganic contam nated sites that are above the RGs, and transporting the soil to either the proposed
INEEL Soil Repository, or the Radi oactive Waste Managenent Conplex (RAW). An INEEL Soils Repository, is
included as part of the WAG 3 Proposed Plan that will be presented for public comment in the fall of 1998
The other option for on-1NEEL disposal is to use the currently operating RWC facility. Each of these
on-I NEEL facilities are expected to have or will have specific acceptance criteria that the WAG 9 soils
currently nmeet. The final selection between the on-INEEL di sposal areas would be conpleted during the WAG 9
RDY RA wor kpl an devel opnment that is scheduled to start in the sumrer of 1998. The excavation and transport of
the radiol ogically contam nated soils would require additional monitoring to verify that workers do not
recei ve excessive radi ation exposure. Verification sanpling would be used to ensure that all contam nation
exceedi ng RGs was renoved

I mpl erentation of Alternative 4b would require excavation of all soils and debris fromthe
radi ol ogi cal and inorganically contam nated soil sites that are above the RGs, and transporting the soil to
arail transfer station at the INEEL Central Facilities Area (CFA) for shipnent to a private off-|NEEL
di sposal facility. The operating pernmit for the private off-1NEEL di sposal facility will specify the
radi onuclide activity levels that can be accepted. The WAG 9 soils have concentrations that are currently
acceptable by nost off-INEEL facilities that are pernitted to accept radiologically contam nated material .
The excavation and transport of the radiologically contam nated soils would require additional nmonitoring to
ensure that no excess exposures are encountered. Verification sanpling would be perfornmed to ensure al
contam nati on above the RGs has been renoved.



These alternatives will provide long-termeffectiveness because the contam nati on woul d be renoved
fromthe site. Long-termnonitoring would no | onger be required, assum ng renoval of contam nated soils
achi eve acceptable levels. DOE will continue with short-termnonitoring of the soil, air, vegetation, and
groundwat er for 20 years in accordance with DOE Orders and the ANL- W Environmental Mnitoring Plan unti
2018. These sanples will be collected only to ensure continued conpliance of current discharges and/or
m gration frompast releases. After inplementation of either Alternative 4a or 4b, the contam nated soi
concentrations will be below the renediation goals. The remediation will ensure that the RGs woul d neet the
establ i shed renedi al action objectives. Costs of the excavati on and di sposal for both on-INEEL Al ternatives
4a (proposed INEEL Soils Repository or using the currently existing RWC facility) as well as costs of
Alternative 4b (private off-INEEL facility) are shown in Sections 8 and 9 of this ROD.

7.2.5 Alternative 5. Phytorenediation

Alternative 5 would be inplenented for both the radiol ogi cal and inorganic contam nated sites at
ANL-W This alternative would consist of in situ remediation of the contam nated sites using cultivated and
harvested plants to extract contamnants fromsoil. This alternative would avoid hi gh excavation, transport,
and di sposal costs. One site, the ANL-09-Mund, has radiol ogical contam nation to a nmaxi mumdepth of four
feet and nay require grading of the contamnated soils to facilitate the use of farm ng equi prent.

The phytoremedi ation alternative appears to have applicability for remediation of contam nants for soils
at ANL- Wbased on the performance of phytorenediation at other DCE sites. To deternine if phytorenediation
has the potential to meet the RAGs for ANL-Wsoils, bench-scal e greenhouse test are currently being
perforned. The results of the bench-scal e greenhouse tests will determ ne which plants have the greatest
potential to renove the ANL-Wradi onuclides and inorganics. The bench-scale testing is currently being
conducted, with presentation of results scheduled for late summer of 1998. A phytorenedi ati on Work Pl an has
been witten to describe the nmajor activities associated with the bench scale testing of phytorenedi ation on
ANL- W soi | s.

If, after the bench-scale, greenhouse tests is conpleted, the results are not favorable (based on
problens with contam nant extraction rates, costs, or increased contam nant |eaching due to irrigation),
phytorenedi ation will be elimnated as a possible alternative. If the bench-scale testing shows favorable
results, ANL-Wwill conduct a full-scale two-year denonstration field test in 1999 and 2000 on the ANL-W
sites of concern. Engineering controls would be utilized to control possible spread of contam nation
Propagation of nonnative plants will be controlled by harvesting prior to the plants going to seed. The pl ant
matter will be dried, baled, and stored in a controlled area prior to shipment to an incinerator for vol ume
reduction in accordance with off-site requirenents. Air pollution controls used to control air em ssions
woul d be required and the resulting ash woul d be properly disposed of in an approved disposal facility.
Depending on the plants that are selected, two or nmore "crops" are possible each field season. After
conpl etion of the two-year denonstration field test (1999 and 2000), ANL-Wwill collect data to deternine if
the process is working as predicted in the actual field situation. This data will be used to determine the
remai ni ng nunber of field seasons that would be required to neet the Rgs as well as provide a neans of
projecting future costs. This field data would be required to determne the feasibility of the technol ogy for
the treatment of the radiological and inorganic contamnants at WAG 9, In the fall of 2000, after analysis of
the soil sanples, the agencies will reviewthe data and nmake the determ nati on on conti nued use of
phytorenedi ation at WAG 9. |f phytorenediation is working and the process is continued, verification sanpling
woul d be used after the final field season to ensure that the RGs have been net.

This alternative provides |ong-termeffectiveness and permanence because the soils would actually be treated
insitu to renove the contam nant. Long-termnonitoring would no | onger be required, assum ng renoval of
contam nated soils achieve acceptable levels. DOE will continue with short-termsoil, air, vegetation, and
groundwat er sanpling for 20 years in accordance with DCE orders and the ANL- W Environnmental Mnitoring Plan
until the year 2018. These sanples will be collected only to ensure continued conpliance of current

di scharges and/or mgration frompast rel eases. CERCLA five-year reviews would be required for the next 100
years to ensure that the RG woul d nmeet the established RAGs DCE anticipates that the five-year reviews wl
consi st of a menorandum sunmari zi ng a checklist-driven inspection of the signs, fences, and other physica
features that assure DOE controls are still in place. Costs of insitu phytorenediati on are shown in Sections
8 and 9, and are relatively |low as conpared to other alternatives that do not treat the contani nated soils.

7.3 Sunmmary of Conparative Analysis of Alternatives

The five alternatives discussed in Section 7.2 were eval uated using the nine evaluation criteria as
speci fied by CERCLA. These criteria are

1. Overall protection of human health and the environment addresses whether a renedy
provi des adequate protection of human health and the environment, and describes how
ri sks posed through each exposure pathway are elimnated, reduced, or controlled



through treatnent, engineering controls, or institutional controls

2. Conpl i ance with ARARs- addresses whether a renedy will neet all of the ARARs under
federal and state environnental |aws and/or justifies a waiver

3. Long-term ef fecti veness and permanence-refers to expected residual risk and the ability
of aremedy to maintain reliable protection of human health and the environment over
tinme, once cleanup goals have been net.

4. Reduction of toxicity, mobility, or volume through treatnent addresses the degree to
whi ch a renedy enpl oys recycling or treatnent that reduces the toxicity, nmobility, or
vol ume of the COCs including howtreatnent is used to address the principal risks posed
by the site

5. Short-term ef fecti veness- addresses any adverse inpacts on hunan health and the
environnment that may be posed during the construction and inplenentati on period, and
the period of tinme needed to achi eve cl eanup goal s

6. I npl ement abi | ty- addresses the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to inplenment a particular option

7. Cost- includes estimated capital and operation costs, expressed as net present-worth costs

8. State acceptance- reflects aspects of the preferred alternative and other alternatives that
the state favors or objects to, and any specific comments regarding state ARARs or the
proposed use of waivers.

9. Comuni ty acceptance- sunmarizes the public's general response to the alternatives
described in the Proposed Plan and in the RI/FS. The evaluation of this criterion is based
on public coments received

Table 7-3 presents the results of the conparative analysis of the five alternatives using a ranking
based on an alternative's ability to meet the nine evaluation criteria. Table 7-4 provides a ranking of
alternatives for each on the basis of the conparative analysis. The followi ng sections descri be how each
alternative either does or does not neet the criteria

Each of the five alternatives subjected to the detailed anal ysis was eval uated agai nst the nine
evaluation criteria identified under CERCLA. The criteria are subdivided into three categories: (1) threshold
criteria that nandate overal|l protection of human health and the environnent and conpliance with ARARs; (2)
primary balancing criteria that include |ong- and short-termeffectiveness, inplenentability, reduction in
toxicity, mobility, or volune through treatnent, and cost: and (3) nodifying criteria that neasure the
acceptability of alternatives to state agencies and the comrunity. The foll ow ng sections sumari ze the
eval uation of the five alternatives against the nine evaluation criteria

7.3.1 Threshold Oiteria

The remedial alternatives were evaluated in relation to the two threshold criteria: overall protection
of human health and the environment and conpliance with ARARs. The sel ected renedial action nust neet the
threshold criteria. A though the No Action alternative does not neet the threshold criteria, this alternative
was used in the detailed anal ysis as a baseline agai nst which the other alternatives were conpared, as
directed by EPA guidance. Alternatives 2 and 3b, limted action and containnent with native soil cover
respectively, do not neet the threshold criteria for protection of the environment due to the potential for
pl ant root intrusion and were screened fromfurther evaluation in the FS



Table 7-3. Conparative Analysis of Renedial

Citeria
Overal |

Human heal th
protection

Envi r onnent al
protection

Conpl i ance with ARARs

Action- specific

I daho Fugitive Dust
Em ssi ons- | DAPA
16. 0101. 650 et seq.

| daho Hazar dous
Wast e Managenent
Act - | DAPA

16. 01 05.005 et seq.

| daho Hazar dous
Wast e Managenent
Act - | DAPA

1601. 05. 006 et seq.

Al ternative 1

No Action

No reduction in
risk.

Al |l ows possi bl e

m grati on of

cont am nat ed

surface soil by w nd
and surface water
erosi on

Woul d not neet
ARAR because no
controls woul d be
i mpl enent ed

NA

Alternatives Using the Evaluation Criteria.

Al ternative 3a

Engi neered cover

protection of human health and the environnent

Engi neered cap woul d prevent
direct exposure to

contam nated soil and debris
for over 130 years. M ninal
exposure risks during cap
construction.

Provi des effective protection
for over 130 years. M ninal
envi ronment al inpacts during
construction.

WIIl meet ARAR by
elimnating potential for
wi ndbl own soil contam nation

Al ternative 4a:

Convent i onal
off-site disposal at
Repository or RWC

Soi |

excavation and
| NEEL

El i m nates potenti al
exposure from contam nat ed

soi |

at site.

Protectiveness is

based on completely
removi ng cont am nation

fromsite.

Short-termrisk is

noderate due to direct
exposure during excavati on.

El i m nat es contam nati on

fromsite.

W I

meet ARAR by

elimnating potential for
w ndbl own soi |

Soi |

sanpl es woul d be

coll ected and anal yzed so
wastes can be regul ated as

necessary

NA

Al ternative 4b:
Conventi onal excavation and
of f-site disposal at private
facility

El i m nates potenti al
exposure from contam nat ed
soil at site.
based on conpletely
removi ng cont ami nation
fromsite. Short-termrisk is
noderate due to direct
exposure during excavation

El i m nat es contam nati on
fromsite.

WIIl neet ARAR by
elimnating potential for
wi ndbl own soi |

Soi | sanples woul d be

coll ected and anal yzed so
wastes can be regul ated as
necessary

NA

Protectiveness is

Al ternative 5:

Phyt or enedi at i on

Treat ment reduces the
potential exposure from
contanmi nated soil at site to
acceptabl e level s Long term
protectiveness is base on
reduction of the
concentrations.
risk is low

Short-term

The treatnent reduces the
cont am nant concentrations
bel ow t he RGs.

WIIl nmeet ARAR by
elimnating potential for

wi ndbl own soil contam nation
treatment.

Pl ant sanpl es woul d be
coll ected and anal yzed so
wastes can be regul ated as
necessary

Pl ant sanples will be tested

by using approved nethods to
deternmine if the plant matter
i s hazardous waste



Table 7-3.

Criteria

General Requirenents
for shippers 49 CFR
173

Nat i onal Conti ngency
Pl an- Procedures for

pl anni ng and
inplenenting off-site
response actions
(40CFR 300. 440)

Chemi cal -specific

NESHAPS- 40 CFR
61 92

Rul es for the Control
of Air Pollution in

| daho- | DAPA

16. 01. 01. 585 and . 586

Locati on- Specific

National H storic
Preservation Act-16
USC 470

(conti nued).

Al ternative 1

No action

NA

Wul d not rmneet

ARAR i f toxic

metal s or organics
were present in
fugitive dust,
because no controls
woul d be

i npl enent ed.

NA These sites are in areas that are

Al ternative 3a

Engi neered cover

NA

Wul d meet ARAR by
controlling the source termfor
al | exposure pat hways

Wul d nmeet ARAR t hrough
use of engineering controls

50 years old in previously

d

i sturbed areas. If cultural

artifacts are encountered, DCE

Wil l

d

stop work and conduct a
etail ed survey of the area.

Alternative 4a:
Conventi onal excavati on and
off-site disposal at | NEEL
Soi|l Repository or RWC

Pl acards woul d be applied to
the trucks during transport
on-INEEL facility

Whul d neet ARAR by
elimnating the source term
for all exposure pathways

Wul d meet ARAR by
removi ng cont am nation
fromsite.

These sites are in areas that

are 50 years old in
previously disturbed areas.
If cultural artifacts are
encountered, DCE will stop
wor k and conduct a detail ed
survey of the area.

Al ternative 4b:
Conventi onal excavati on and
off-site disposal at private
facility

Pl acards woul d be applied to
the trucks and rail cars
during transit to the off-

I NEEL facility.

NA

Wul d meet ARAR by
elimnating the source term
for all exposure pathways

Wul d meet ARAR by
renmovi ng cont am nation
fromsite.

These sites are in areas that
are 50 years old in
previously disturbed areas.
If cultural artifacts are
encountered, DOE will stop
wor k and conduct a detail ed
survey of the area.

Al ternative 5
Phyt or enedi at i on

Trucks used to transport the
plant material will have the
have the appropriate placards

If determined to be a
hazardous waste, the ash from
incinerated plant matter will
be shipped off-site to a RCRA
Subtitle Clandfill which is
operated in conpliance with
RCRA.

Wul d neet ARAR by
treating the soils so the
contam nants are bel ow the
RGs for all exposure

pat hways

Wul d nmeet ARAR by

treatnent to reduce the
contam nation to | evel s bel ow
t he RGS.

These sites are in areas that
are 50 years old in previously
di sturbed areas. If cultural
artifacts are encountered,

DCE will stop work and

conduct a detailed survey of
the area



Tabl e 7-3. (continued).

Criteria

To Be Consi dered

Envi r onnent al

Protection, Safety,

Heal th Protection

St andar ds- DCE O der

440.1

Radi oactive Waste
Managenent - DOE
O der 5820. 2A and

new order 435.1 in FY

2000

Radi ati on Protection of

the Public and
Envi r onnent - DCE
Oder 231.1

Alternative 1

No action

Woul d not neet
TBC because no
controls woul d be
i mpl enent ed.

Wbul d not neet
TBC because no
control s woul d be
i npl enent ed.

Woul d not neet
TBC because no
controls would be
i npl enent ed.

Long-term ef fecti veness and pernanence

Magni t ude of residual

risk

Adequacy and

reliability of controls

No change from
existing risk

No control and,
therefore, no
reliability

Al ternative 3a

Engi neered cover

Woul d meet TBC t hrough use

of engineering and institutional
control s and best managenent
practi ces.

Woul d nmeet TBC t hrough use

of engineering and institutional
control s and best nanagenent
practi ces.

Wul d meet TBC t hrough use

of engineering and institutional
control s and best managenent
practi ces.

Sour ce-t o-receptor pat hways
elimnated while cap renains
in place. Inherent hazards of
i norgani cs woul d remai n. Cs-
137 within | E-04 acceptabl e
range after 130 years.

Limted access to contam nated
soi | and environnent al
nmonitoring effective only
during institutional period of
control (at least 100 years).
Barrier control over

contam nated soil for at |east
130 years.

Al ternative 4a:

Conventional excavati on and
off-site disposal at | NEEL
Soi|l Repository or RAWC

Wul d meet TBC t hr ough

use of engineering controls
and best managenent

practi ces.

Woul d neet TBC t hr ough

use of engineering controls
and best managenent

practi ces.

Woul d neet TBC t hr ough

use of engineering controls
and best managenent
practices.

No reduction in contam nant
concentrations. Al

contam nated soils would be
renoved fromsite and
transported for disposal at
another facility.

Di sposal facility is assumed
to provi de adequate and
reliable control over

di sposed soil and debris.

Al ternative 4b:

Conventi onal excavati on and
off-site disposal at private
facility

Wul d meet TBC t hr ough

use of engineering controls
and best managenent
practices.

Woul d neet TBC t hr ough

use of engineering controls
and best managenent

practi ces.

Woul d neet TBC t hr ough

use of engineering controls
and best managenent

practi ces.

No reduction in contam nant
concentrations. Al

contam nated soils would be
removed fromsite and
transported for disposal at
another facility.

Di sposal facility is assunmed
to provi de adequate and
reliable control over

di sposed soil and debris

Alternative 5

Phyt or emedi at i on

Woul d neet TBC t hrough use
of engineering controls and
best managenent practices.

Woul d neet TBC t hrough use

of engineering controls and
best managenent practice.

Fi nal disposal of plant matter
after incineration.

Wul d nmeet TBC t hrough use

of engineering controls and
best nmanagenent practices.

Fi nal incineration of bionmass
woul d be conducted in an
approved facility.

In-situ treatnment of the soils
woul d result in contam nant
| evel s that are bel ow t he RGs.

Phyt or enedi ati on treat ment
has been successfully used in
m ni ng applications
Contingency alternative could
be selected if

phyt orenedi ati on i s not

wor ki ng at ANL- W



Tabl e 7-3. (continued).
Al ternative 4a:
Conventi onal excavation and

off-site disposal at | NEEL
Engi neered cover Soi|l Repository or RWC

Al ternative 1 Al ternative 3a

Criteria No action

Reduction of toxicity, nmobility, and volunme through treatnent

Tr eat nent process NA NA NA
Anmount destroyed or NA NA NA
Reduction of toxicity, None None None

nmobi lity, of volune

Irreversi bl e treat nent NA NA NA

Type and quantity of NA NA NA
resi dual s remai ni ng
after treatnent

Statutory preference NA NA NA
for treatnent

Short-term ef fectiveness
Community protection No increase in No increase in potential risks to Slight increase in potential
potential risks to the the public. risks to the public during
public. off-site transportation.

Al ternative 4b:

Conventi onal excavation and
off-site disposal at private
facility

None

Slight increase in potential
risks to the public during
off-site transportation.

Al ternative 5:
Phyt or enedi ati on

Phyt or emedi ati on used

Al radioactively and treated
i norgani cal ly contam nat ed
soi | s above the RGs.

No reduction in toxicity, the
nost nobi |l e contam nants

will be renoved, and no

i ncrease in vol une of

contam nated soil. The

vol ure of bi omass woul d be
incinerated to reduce vol une
to be disposed.

Yes

The soils remaining after
treatment will contain

contam nants bel ow t he RGs.
The soil can be reused for any
application such as farmng,

or comunity devel opnent.

Treatment nethod is

relatively new and nore plant
species are being tested for
their affinity to bioaccumnul ate
cont am nant s.

No increase in potential risks
to the public.



Tabl e 7-3. (continued).

Alternative 1

Criteria No action

No i ncrease or
decrease in

potential risks to the
wor ker .

Wor ker protection

Envi ronnental inpacts No change from

exi sting conditions.

Time Until action is NA
conpl ete
Inpl ementability

No construction or
operati on.

Ability to construct
and operate

Alternative 3a
Engi neered cover

Worker risk during barrier
installation is mnor due to
shi el ding afforded by existing
cl ean soil and engineering
controls.

Limted to disturbances from
vehicle and nmaterial transport
activities associated with
barrier construction. Limted
potential for airborne

contam nation in the form of
fugitive dust, due to use of
engi neering controls.

Approxi mately 12 to
15 nont hs.

I nvol ves avail abl e construction
t echnol ogy.

Al ternative 4a:

Conventi onal excavation and
of f-site disposal at | NEEL
Soi|l Repository or RWC

Wrker risk is mniml after
the soil is renoved and
neets the established RAGs.

Limted to disturbances
fromvehicle and materi al
transport activities
associated with excavati on.
Linmted potential for

ai rborne contam nation in
the formof fugitive dust,
due to use of engineering
controls.

Approxi mately 18 to
24 mont hs.

Sonmewhat difficult, due to

redundant and/or conflicting

safety requirenents for
ANL- W and LM TCO

Al ternative 4b:

Conventi onal excavation and
off-site disposal at private
facility

Worker risk is mniml after
the soil is renoved and
neets the established RAGs.

Limted to disturbances
fromvehicle and nateri al
transport activities

associ ated with excavati on.
Linmted potential for

ai rborne contam nation in
the formof fugitive dust,
due to use of engineering
controls.

Approxi mately 18 to
24 nont hs.

Sonewhat difficult, due to
redundant and/or conflicting
safety requirenents from
both ANL-Wand LM TCO

Pot enti al schedul i ng

probl ens because of rail
shipnent to off-site private
facility.

Al ternative 5:
Phyt or enedi ati on

Worker risk from exposure to
contam nated soil during
farmng activities will require
adm ni strative and

engi neering controls.

Limted increase in aninal
usage of the sites outside the
ANL-Wfacility during the

phyt orenedi ati on. Very smal |
Linmted potential for airborne
contam nation in the form of
fugitive dust, due to use of
engi neering control s and
irrigation.

Estimated to be 5 years based
on the use of nultiple
pl antings per field season.

Smal | farm ng equi prent is
readily available. Site
application to select plant
speci es, soil amenities,

if irrigation schedules, and
di sposal of bionmass will be
determ ned per field season.



Tabl e 7-3. (continued).

Alternative 1

Criteria No action
Ease of inplenenting
additional action if
necessary

May require repeat

of feasibility study/
record of decision
process

Ability to nonitor
ef fecti veness

Moni tori ng of
conditions is readily
i npl enent ed.

Ability to obtain
approval s and
coordinate with
regul atory agencies

No approval s
required

Avai lability of services
and capacity

None required

Avail ability of
equi pnent, specialists
and materials

None required

Avai l ability of
t echnol ogy

None required

Cost (present worth)
See Table 9-2

NA - Not Applicable

Al ternative 3a
Engi neered cover

Addi tional renedial actions
woul d be difficult, as the
barrier is intended to prevent
access to contam nation

Barrier perfornmance can be
noni tored through radi ati on
surveys, and can be visually
assessed on the basis of
physical integrity.

No difficulties identified.

Barrier design and services
reside within the DCE and are
considered readily available to
the | NEEL.

Equi prrent and naterials are
readily available at the | NEEL

or w thin surroundi ng
conmmuni ties.

Readi |y avail able at the | NEEL.

See Table 9-2

Al ternative 4a:

Conventional excavation and
of f-site disposal at | NEEL
Soi|l Repository or RWC

Shi pnent of the soil to an
on-site disposal facility
woul d require interaction
bet ween ANL- W and

Barrier would require renoval

The effectiveness in

renoving all contam nated
materials associated with
site is easily nonitored.

Potentially difficult, due to
addi tional requirenments for
envi ronment al assessnents,

saf ety anal yses, and ARARs
conpl i ance.

Services avail abl e either
onsite or offsite through
subcont ract or

Equi prent and materials are
either avail able onsite,
through subcontractors or
wi Il be purchased. Trained
specialists are avail abl e
within the communities
surroundi ng the | NEEL

Readi |y avail able at the
| NEEL

See Table 9-2

Al ternative 4b:

Conventi onal excavati on and
off-site disposal at private
facility

In addition to co-ordination
bet ween ANL- W and

LM TCO the off-site

di sposal facility would al so
LM TCO t hat coul d cause

del ays in the schedul e.

The effectiveness in

renovi ng all contam nat ed
materials associated with
site is easily nonitored.

Potentially difficult, due to
addi tional requirenents for
envi ronnent al assessments,

saf ety anal yses, and ARARs
conpl i ance.

Servi ces avail abl e either
onsite or offsite through
subcontractor.

Equi prent and materials are
ei ther available onsite,

t hrough subcontractors or
wi Il be purchased. Trained
speci alists are avail abl e.
within the communities
surroundi ng the | NEEL.

Readi |y available at the
| NEEL.

See Table 9-2

Alternative 5
Phyt or enedi ati on

Use of this treatnent

t echnol ogy woul d not inhibit
the use of a different
alternative | ater

have to be involved in the
di scussions and schedul i ng

The effectiveness in renoving
contam nants to | evel s bel ow
the RGs can be determ ned

t hrough sanpling. Once the
soil is treated future

nmoni tori ng woul d not be
required

No difficulties identified

Servi ces avail abl e either
onsite or offsite through
subcontractor.

Equi prent and materials are
ei ther available onsite or
t hrough subcontractors

Readi |y avail abl e at | NL- East
wi th experienced personnel

See Table 9-2
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7.3.1.1 Overall Protection of Human Health and the Environnent

The primary neasure of this criterionis the ability of an alternative to achieve RAGs for the sites.
Since this is a threshold criterion, each alternative nust be able to neet the RAGs in order for the
alternative to be retained. Alternatives 4a, 4b, and 5 neets the criteria and woul d provi de the best
long-term protection of human heal th and the environnent because the soils would be renoved from WAG 9
(Alternatives 4a and 4b) or the concentrati ons woul d be reduced to acceptable levels (Aternative 5).

Al ternatives 4a and 4b (conventional excavation and landfill disposal) would acconplish this by renoving the
contam nated soil fromthe ANL-Wsite. Alternative 3a (engineered landfill at WAG 9) neets the criteria
because it woul d not prevent unacceptabl e exposure to cesium 137 after the 100-year DCE control period
Alternative 1 (no action) would not prevent exposures resulting in risks greater than 1E-04, and is therefore
elimnated fromfurther consideration

7.3.1.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

Conpliance with ARARs is also a threshold criterion. Each alternative nmust be able conply with all ARARs
in order for the alternative to be retained. For this criterion Aliternative 5 is ranked the hi ghest because
the planting, harvesting and irrigating of the contaninated soils would result in no emissions of fugitive
dust. Alternatives 3a, 4a, and 4b are ranked equally, since all are considered equally capable of achieving
conpl i ance through use of engineering controls to nmeet the State of |daho regulations for controlling
em ssions of fugitive dust and toxic substances. Alternatives 3a, 4a, and 4b are also ranked equally in
conpl i ance with other ARARs.

7.3.2 Balancing Criteria

Once an alternative satisfies the threshold criteria, five balancing criteria are used to eval uate ot her
aspects of the renedial alternatives and weigh major tradeoffs anong alternatives. The balancing criteria are
used in refining the selection of the candidate alternatives for the site. The balancing criteria are: (1)
long-term effectiveness and permanence; (2) reduction in toxicity, mobility, or volume through treatnent; (3)
short-termeffectiveness; (4) inplementability; and (5) cost.

7.3.2.1 Long-term Effecti veness and Per nanence

Alternative 5 woul d provide the hi ghest degree of long-termeffectiveness and permanence, because the
cont am nation woul d have been reduced to acceptable levels for this criterion. Alternative 4a and 4b provide
t he next highest degree of |ong-termeffectiveness and permanence, because contaninated soil exceeding
cl eanup goals would no | onger exist at the sites. Alternative 3a would be effective as long as the cap
prevents human and biotic intrusion and controls erosion and | eachi ng of contam nants

7.3.2.2 Reduction In Toxicity, Mbility, or Volune Through Treatnent

Alternative 5 is the only treatnent alternative that provides reduction in toxicity nmobility or vol ume
through treatnent. In addition to removing the contaninants fromthe soil, Alternative 5 also reduces the
vol ume of contam nants to be disposed. For phytorenedi ation, a |large reduction in volune is anticipated by
incineration of the plant matter, incineration, and solidification of the ash as conpared to excavation and
di sposal of the contam nated soil. The other alternatives were ranked the | owest since they do not reduce the
toxicity, mobility, or volune of the contam nated soils through treatnent. However, Alternative 3a, 4a, and
4b do reduce the toxicity and nobility of the contam nants through containnent.

7.3.2.3 Short-term Eff ecti veness

These WAG 9 sites are not | ocated near inhabited areas and no public roads are in the vicinity. Thus, no
significant inpacts to surrounding comrunities would be anticipated fromexposure to contam nants during
remediation in the WAG 9 sites. However, there is a potential short-terminpact to workers who will be
conducting the renedial action. Aternatives 4a, 4b, and 5 are equally ranked and are higher than A ternative
3a, because the wastes would remain on site or would only have to be noved once. Alternative 3a is ranked the
| onest because the soils would have to be handl ed tw ce, once for the renoval fromthe ditches and once when
the soils are consolidated into the cap

7.3.2. 4 | npl enentability

Each of the alternatives retained for detailed analysis is technically inplementable. The relative
maki ng of the alternatives with respect to inplenmentabitiry is shown in Table 7-4. Alternatives 3a, 4a, and
4b are equal |y ranked because they will require the procurenent of a contractor to performthe excavation
construction, transport of equipnent, permts, and coordination with other on-site and off-site contractors.



These permts would consist of safe work permts, digging permts, radiation safe work pernmts, and
transportation placards. Alternative 5 is ranked the | owest because of the unknowns associated with it
neeting the RAGs within a cost effective tinme frame. The potential success of Alternative 5 will be

determ ned through bench-scale and field testing. If Alternative 5 is utilized, ANL-Wpersonnel can plant and
harvest the phytorenediation plants and farm ng equi prent is available locally.

7.3.2.5 Cost

Separate line itemcosts are devel oped for the primary conponents of each renedial action alternative,
such as nonitoring; capping; excavation; disposal; and reporting requirenments such as renedia
desi gn/remedi al action scope of work, renedial design/remedial action work plans, safety docunentation, and
progress reports. The estinmated present worth cost of each alternative is shown in Table 9-3 and the relative
ranking for this criterion is shown in Table 7-4.

7.3.3 Mdifying Criteria

The nodifying criteria, state and comrunity acceptance, are used in the final evaluation of renedia
alternatives. For both of these criteria, the factors include the el ements of the alternatives that have
strong opposition.

7.3.3.1 State Accept ance

The | DHW has been involved in the devel opnent and review of the RI/FS report, the Proposed Pl an, and
this ROD. Al comments received fromI|DHWon these docunents have been resolved and i ncorporated into these
docunents accordingly. In addition, IDHWhas participated in public neetings where public comments and
concerns have been received and responses of fered

The I DHW concurs with the sel ected renedial alternative of phytorenediation for the eight areas that
have been identified for renedial action, as well as the 33 No Action sites in this ROD. The IDHWis
signhatory to the ROD with DCE and EPA

7.3.3.2 Conmuni ty Acceptance

Comunity participation in the renedy sel ection process includes participation in the public neetings
hel d in January 1998 and review of the Proposed Plan during the public coment period of January 12 through
March 12, 1998. Community acceptance is sunmmarized i n the Responsiveness Summary presented as Appendi x A of
this document. The Responsiveness Summary includes conmments received either verbally or in witing fromthe
public, and the agencies' responses to these comrents

As shown in the Responsiveness Summary, nost of the public agreed with the selection of Alternative 5,
phytorenedi ation to clean up the eight areas at ANL-W The commentors al so expressed concern over the
possi bl e sel ection of non-native plants, possible increased exposure to ecol ogical receptors that may browse
on the plants, and incineration and ash di sposal issues. The agenci es have addressed these comments and
where applicable, have incorporated these commrents in this ROD. G her comrents will be addressed during
inpl enentation and interpretation of the phytorenedi ati on bench-scal e greenhouse testing. The agencies
appreciate the public's participation in this process and acknow edge the val ue of the public comrent.

8. SELECTED REMEDY

The results of investigations and risk assessnments at WAG 9, OU9-04, at INEEL indicate that eight
areas pose unacceptabl e risks to hunman health and/or the environnent. Two areas have human heat h carci nogenic
risks greater than 1 In 10,000 (1 E-04), five areas have unacceptable HQ greater than 10 tines the HQ for
I NEEL background, and one area has both human and ecol ogical risks. The investigation also showed that 33
FFA/ CO sites do not exceed a | E-04 carcinogenic risk or have HQ |l ess than the 10 tines the HQ for | NEEL
background, and therefore require no action. It is inportant to note that there are no unacceptable
curmul ative effects fromthe WAG 9 sites, and the remedial actions being recomrended address individual risks
as well as prevent curulative risks to a future residential receptor at WAG 9. Based on consideration of the
requi renents of CERCLA, the detail ed analysis of alternatives, and public comrents, DOE, EPA, and |DHW have a
sel ected and a contingent alternative for renediation of the sites contained in this ROD. The justification
for the selection of the renedial alternatives is discussed in the follow ng sections

8.1 Ranking of Aternatives
Table 7-4 provides a sunmary of how the alternatives rank relative to one another. This conparative

anal ysis provides a neasure of the relative performance of alternatives agai nst each evaluation criterion.
The purpose of this conparison is to identify the relative advantages and di sadvant ages associ ated with each



al ternative.

Al t hough the contaninated soil types (radiologically- and inorganically-contam nated soil) were
eval uated separately against the evaluation criteria, both soil types produced simlar rankings of the
remedi al alternatives. The overall ranking order of the alternatives is 5, 4a, 3a, and 4b. Thus, the
information presented in the foll owi ng paragraph presents the results of the ranking of soil types al ong
with the justification for the selected alternative

Each of the retained alternatives with the exception of the no action alternative (Alternative 1),
woul d neet the renedial action objectives associated with the protection of hunan health and the environnent.
Alternative 1, No Action, does not neet the threshold criteria of overall protection of human health and the
environnent but it serves as a baseline to determne the benefits of the other alternatives. Alternative 2,
Limted Action and Alternative 3b, Native Soil Cap were screened prior to the detail ed analysis of the
alternatives because they do not neet the threshold criteria of overall protection of human health and the
envi ronment. However, certain limted action itens such as access restrictions, |land use restrictions, and
nonitoring are enployed in Alternatives 3a, 4a, and 5. Alternatives 3a, 4a, and 4b neet all the renedia
action objectives and provide overall protection of hunan health and the environnent. But, these alternatives
do not use treatnent to reduce the toxicity, nobility, or volune of the contam nants. They do however
elimnate the potential exposure of human and ecol ogical receptors to the contami nants. A though A ternatives
3a, 4a, and 4b use simlar contai nnent technology to reduce the exposure of the contam nants to humans and
the environnent, Alternative 4a was ranked higher than Alternatives 3a and 4b because of the |ower present
val ue costs. Alternative 5 is the only alternative that reduces the toxicity, nobility, and volune of the
contaminated nmedia through treatment. In addition, it is anticipated that the costs of using phytorenediation
are less than the costs of Alternatives 3a, 4a, and 4b. Alternative 5 can be used for both radiologically and
inorganically contam nated soils and provides a barrier agai nst wi ndbl own contam nation. Aternative 5 best
neet the first seven evaluation criteria and is therefore the preferred alternative. Alternative 5, reduces
the nass of contam nated material that nust be disposed of to | ess then one percent of the mass of the
contanmi nated soil. After the anticipated five field seasons for phytorenediation, the concentrations of
contam nants in the soils should neet the established RACs and the soils will remain under |and use and
access restrictions until they can be released for unlimted used. DCE anticipates that this will be in
approxi mately 100 years from now (2098).

8.2 Sel ected Renedy

The sel ected renmedial renedy for the eight WAG 9 areas with unacceptable risks to hunman heal th and/ or
the environnent is Alternative 5, phytorenediation. This alternative is the only alternative that offered a
permanent solution for reduction of the toxicity, nmobility, or volume of the contaminated material through
treatment. This alternative is protective of human health and the environnent, was ranked the best for three
of the five nmodifying criteria including; |ong-term pernmanence, reduction of toxicity, mobility, or vol ume
and cost, and received generally favorable comments fromthe |DHWand public during the public invol venent

process. Mnitoring of the soil, groundwater, and vegetation will continue for 20 years (2018) approxi mately
15 years after the RG are net for each site in accordance with DOE Orders and the ANL-W Envi ronnent a
Monitoring Plan, (ANL-W 1998). The soil, groundwater, and vegetation nonitoring results collected

sem -annual ly will determ ne trends of |ow |evel radionulcide and inorganic contaninant |evels around the
ANL-Wfacility. After the RGs are nmet, CERCLA 5 year reviews would be required to ensure that the assunption

of DCE control of the INEEL lands is still applicable. DOE anticipates that these five-year reviews wll
consi st of a menorandum sunmari zi ng a checklist-driven inspection of the signs, fences, and other physica
features that assure that DCE admi nistrative controls are still in place. Phytoremedi ati on woul d not be

initiated on the Sanitary Sewage Lagoons because they will remain in service until approxinately the year
2033 when the facility is schedul ed for closure. Likew se, the Industrial Waste Pond phytorenedi ation will
not be initiated until the cooling water discharges fromthe Sodi um Processing Facility are conpleted. The
final sodiumcooling water discharges are currently planned for 2002. This delay in phytorenediation startup
does not pose any unacceptable risks to human health and or the environnent since these sites would be in a
wetted condition. The maj or conponents of the selected renedy for ANL-Ware:

. Conpl etion of the phytorenedi ati on workplan for the bench-scale testing

. Conducting a bench-scal e phytorenedi ati on test of selected plant species at the sites that pose
unaccept abl e ri sks

. Determ ne effectiveness and inplenentabiliry of phytorenediati on based on results of bench
scal e testing

. Col l ecting and anal yzing of soil and plant sanples fromthe two-year field season to deternine
the effectiveness of phytorenediation on the ANL-Wsoils insitu



. Harvesting, conpacting, incinerating, and disposing of the above and bel ow ground plant matter
inaperntted |andfill

. Conti nue planting/harvesting process until RAGCs are attained if the two-year field-scale
testing i s successful

. Installing access restrictions consisting of fences, bird netting, and posting warning signs

. Revi ew of the selected remedy no | ess than every Five years until the RAGs have been net

. I npl enentation of DOE controls which limt residential land use for at |east 100 years from now
(2098) .

Inpl erentation of this alternative will increase the short-term hunan and ecol ogi cal exposure to the

contami nants. These short-termincreases in exposure are estimated to last for five years and will ultinmately
reduce the |l ong-term exposure of the contam nants to humans or the ecol ogical receptors. Engineering controls
will be used to reduce the short-termexposures to the human workers, while fencing, covering, and harvesting
nmet hods will be optimzed to reduce the short-term exposure to the ecol ogical receptors. These engi neering
controls will be further detailed and described in the RD Wrk Plan for WAG 9.

In sumrary, phytorenedi ati on has been selected as the renedial alternative for cleanup of the eight
areas at WAG 9 that pose unacceptable risks. Phytorenediation is an innovative treatment technol ogy that
appears to be the nost appropriate remedy for WAG 9. However, bench-scal e greenhouse testing and insitu field
testing is needed to verify the technology's applicability for use on WAG 9 soils. The bench-scal e greenhouse
tests are currently being conducted and the results will indicate if the uptake rates are too low, or if it
woul d take too long to neet the RGs. The results of the bench-scal e greenhouse testing will determine if the
sel ected renedial renedy will be replaced with the nore conventional contingent alternative.

8.3 Sel ected Conti ngent Remedy

Alternative 4a, excavation and disposal at an on-I1NEEL facility has been sel ected as the contingent
remedi al remedy for the eight areas that pose unacceptable risks to human health and the environment. This
contingent renedial alternative has been sel ected because it offers a proven technology to neet the RGs. This
contingent renmedy woul d be inplenented if the selected remedi al remedy (phytorenediation) does not prove
adequate for use on the WAG 9 soils. Alternative 4a involves the physical renoval of the contami nated soil at
the eight areas at WAG 9. The soils will be transported to either the proposed | NEEL Soils Repository or the
RWLC facility. The final deternination of which of these two facilities would be used will be determ ned
during the renedial design phase after the ROD has been signed. The excavation with on-1NEEL di sposal
alternative offers the highest degree of inplenentability and the second | owest costs of the retained
alternatives. It is estinmated that the excavation and disposal will take two years to conplete after being

initiated. DOE will continue soil, air, and groundwater nmonitoring for 20 years fromnow (to 2018) for the
ANL-Wsite in accordance with DOE Orders and the ANL-WEnvironnental Mnitoring Plan, (ANL-W 1998). The
soil, groundwater and vegetation nonitoring results collected sem-annually wll determ ne trends of |ow

| evel radionul cide and inorganic contam nant levels around the ANL-Wfacility. After the renediation goals
are net, CERCLA 5 year reviews would be required to ensure that the assunption of DOE control of the | NEEL
lands is still applicable. DOE anticipates that these five-year reviews will consist of a menorandum
summari zi ng a checklist-driven inspection of the signs, fences, and other physical features that assure that
DCE administrative controls are still in place. The maj or conmponents of the contingent remedy for ANL-Ware:

. Contaminants in the waste areas will be excavated and transported to either the RWLC or the
I NEEL Soils Repository for on-1NEEL di sposal

. Verification sanpling woul d be used to validate that the remaining soil concentrations are
bel ow t he RAGs

. Revi ew of the renedy no |l ess than every five years until the RAGs have been net
. I npl erent ati on of DCE controls which limt residential |and use for at |east 100 years from now
(2098) .

The No action alternative is reaffirmed and selected as the appropriate alternative for the remaining
33 areas at the ANL-Wfacility. These 33 areas have risks that are at acceptable | evels based on the
information gathered during the renedial investigation.

The possibility exists that contam nated environmental nedia not identified by the INEEL FFA/CO or in
this conprehensive investigation will be discovered in the future as a result of routine operations,



mai nt enance activities, and decontam nation and di snmantlenent activities at ANL-W Upon di scovery of a new
contam nant source by DOE, |DHW or EPA, that contam nant source will be eval uated and appropriate response
action taken in accordance with the FFA/ CO

8.4 No Action Sites

The No Action alternative was reaffirnmed as the appropriate alternative for 35 areas, 33 areas from
WAG 9 and two sites fromWAG 10. This alternati ve was chosen because there are no known or suspected
contam nant rel eases, contam nants exceedi ng acceptable | evels, or previous cleanups resulted in acceptable
risks to human health and the environnent. For this reason, |long-termenvironnmental nonitoring is not
warranted for these sites. It should be noted that these 36 No Action sites do not pose a cunul ative risk.
These 35 areas are |isted bel ow

Operabl e Unit-None

. ANL- 10 Dry Well between T-1 and ZPPR Mound

. ANL- 11 Waste Retention Tank 783 (never used)

. ANL- 12 Suspect Waste Retention Tank by 793 (renobved 1979)

. ANL- 14 Septic Tank and Drain Fields (2) by 753 (tank renoved 1979)

. ANL- 15 Dry Wll by 768

. ANL- 16 Dry Well by 759 (2)

. ANL- 17 Dry Well by 720

. ANL- 18 Septic Tank and Drain Field by 789 (renoved 1979)

. ANL- 20 Septic Tank and Leach Field by 793

. ANL- 21 TREAT Suspect Waste tank and Leaching Field (non-radioactive)

. ANL- 22 TREAT Septic Tank and Leaching Field

. ANL- 23 TREAT Seepage Pit and Septic Tank Wof 720 (filled 1980)

. ANL- 24 Lab and office Acid Neutralization Tank

. ANL- 25 Interior Building Coffin Neutralization Tank

. ANL- 26 Critical Systens maintenance Degreasing Unit

. ANL- 32 TREAT Control Building 721 Septic Tank and Leach Field (present)
. ANL- 33 TREAT Control Building 721 Septic Tank and Seepage Pit (renoved 1978)
. ANL- 27 Pl ant Servi ces Degreasing Unit

Operable Unit-9-01

. ANL- 19 Sludge Pit Wof T-7 (Imhoff Tank) (Filled in 1979)
. ANL- 28 EBR-11 Sunp (regeneration)

. ANL- 29 Industrial Waste Lift Station

. ANL- 30 Sanitary Waste Lift Station

. ANL- 36 TREAT Photo Processing Discharge Ditch

. ANL- 60 Knawa Butte Debris Pile

. ANL- 61 EBR-11 Transformer Yard

. ANL- 62 Sodi um Boi | er Buil ding (766) Hotwell

. ANL- 63 Septic Tank 789-A

Operabl e Unit-9-02
. ANL- 08 EBR-11 Leach Pit (radioactive)

Operabl e Unit-9-03

. ANL- 05 ANL QOpen Burn Pits #1 #2 and #3
. ANL- 31 Industrial/Sanitary Waste Lift Station (industrial side not used)
. ANL- 34 Fuel Gl Spill by building 755

Operabl e Unit-9-04

. ANL- 01 Only the Ditch C portion of ANL-01
. ANL- 53 Cooling Tower Riser Pits

Operabl e Unit-10-06

. ANL- W St ockpi l e site
. ANL- W W ndbl own Area



8.5 Renedi ati on CGoal s

The purpose of selecting a remedial response action in this RODis to formally docunent the renedi al
alternative and contingent alternative that will be inplemented at WAG 9. The successful conpletion of the
remedi ati on technology will reduce the contami nant risks to acceptable |evels for the human and environmnent al
receptors. For the eight areas that require an action, phytorenediation is the selected treatnent technol ogy.
Excavati on and di sposal has been sel ected as the contingent renedial alternative. The RGs are the sane for

either remedial alternative selected. These RGs are shown in Table 7-1 for each of the eight areas at ANL-W
Confirmation soil sanples will be collected after the phytorenediation field seasons, or after excavation and
di sposal in order to ensure that the cleanup neets or exceeds the RGs.

8.6 Esti mated Cost Details for the Sel ected Renedy

A summary of the costs for each of the alternatives retained for detailed analysis are shown in
Tabl es 8-1 through 8-6. Table 9-3 shows the estimated costs for all the alternatives that met the threshold
criteria for protection of human health and the environnent.

Table 8-1. Detailed Cost Estinmate Summary Sheet for Alternative 3, Containnent.

Cost EHl enents
WAG 9 Managenent Costs

Esti mated Costs ($)

CERCLA RDY RSA Over si ght Subt ot al $ 1,526,974
Docurent at i on Package
Site surveying $ 47, 250
Fi nal Design Bid Package $ 7,000
Saf ety Anal ysis Report $ 8, 750
Verification Sanpling Plan $ 7,000
Verification Sanpling Costs $ 10, 500
Safe Work Permit $ 3, 500
Radi ati on Work Pernit $ 3, 500
Excavati on Permt $ 3, 500
RCRA Subtitle D Landfill Application $ 35, 000
Subt ot al $126, 000
Construction Costs
Mobi |i zati on and Denobilization $ 70, 000
Construction of Base $ 1,161, 944
Density Testing of Base $ 7, 000
Soi |l Renoval $ 1, 161, 944
Backfill Site to G ade $ 1,619, 444
Re-veget ation $ 192, 350
Cap Construction $ 958, 000
WAG 9 Construction Oversi ght $ 70, 000
Fenci ng $ 150, 600
Surface Water Diversion $ 30, 120
Subt ot al $4, 963, 913
Operations and Mai nt enance Costs
Post - cl osure Managenent $ 812, 500
Moni t ori ng $ 1, 196, 000
WAG 9, Five-year Reviews $ 338, 000
Subt ot al $2, 346, 500
Total in 1998 dollars $ 8, 963, 387
Total in Net Present Value dollars* $ 7, 580, 000
* Net present value costs are determned by taking the cost estimates for performng the work in 1998

and assunmes a constant 5% inflation rate to determ ne the projected future costs between 1999 and
2098. The total of these future costs are then totaled and a 5% di scount rate is applied to determ ne
the net present val ue.



Table 8-2. Detailed Cost Estimate Sunmmary Sheet for Alternative 4a, Excavation and D sposal at the

| NEEL Soils Repository.

Cost El enents
WAG 9, Managenent Costs
CERCLA RD RA Oversi ght

Docurent at i on Package

Site surveying

Fi nal Design Bi d Package
Safety Anal ysis Report
Verification Sanpling Plan
Verification Sanpling Costs
Safe Work Permt

Radi ati on Work Perm t
Excavation Permt

Wast e Acceptance Report to LM TCO

Construction Costs

Mobi |'i zati on and Denobilization

Soi | Renoval

Soil Transport to |INEEL Repository

Ti ppi ng Feel/cy
Backfill Site to G ade
Re- veget ati on

Oper ations and Mai ntenance Costs
Post - cl osure Managenent
Moni t ori ng
WAG 9, Five-year Reviews

Total in 1998 dollars
Total in Net Present Value doll ars*

Subt ot al

Subt ot al

Subt ot al

Subt ot al

R T R e

LR T R e e

@ B &P

Esti mated Costs ($)

$1, 232, 496

31, 500
7,000

8, 750
7,000

10, 500
3,500
3,500
3,500
52, 500
$127, 750

70, 000

1, 161, 944
1, 161, 944
232, 388

1, 619, 444
192, 350
$4, 438, 070

203, 125
239, 200
338, 000
$780, 325
6,578, 641
5, 876, 000

* Net present value costs are determned by taking the cost estimates for performng the work in 1998
and assumes a constant 5% inflation rate to determ ne the projected future costs between 1999 and
2098. The total of these future costs are then totaled and a 5% di scount rate is applied to determ ne

the net present val ue.



Table 8-3. Detailed Cost Estinmate Summary Sheet for Alternative 4a, Excavation and D sposal at RWLC

Cost El enents Estimated Costs (9$)
WAG 9 Managenent: Costs
CERCLA RPD/ RA Oversi ght Subt ot al $1, 232, 496

Docurent at i on Package

Site surveying $ 31, 500
Fi nal Design Bid Package $ 7, 000
Saf ety Anal ysis Report $ 8, 750
Verification Sanpling Plan $ 7, 000
Verification Sanpling Costs $ 10, 500
Safe Work Pernmit $ 3,500
Radi ati on Wrk Permit $ 3,500
Excavation Permt $ 3, 500
Wast e Acceptance Report to LM TCQ, $ 52, 500
Subt ot al $127, 750
Construction Costs
Mobi | i zati on and Denobilization $ 70, 000
Soi | Renoval $ 1,161, 944
Soi| Transport to RW/WIC $ 1, 549, 259
Ti ppi ng Feel/ cy $ 0
Backfill Site to G ade $ 1, 619, 444
Re- veget ati on $ 192, 350
Subt ot al $4, 592, 997
Oper ations and Mai ntenance Costs
Post - cl osure Managenent $ 203, 125
Moni t ori ng $ 239, 200
WAG 9, Five-year Reviews $ 338, 000
Subt ot al $780, 325
Total in 1998 dollars $ 6, 733, 568
Total in Net Present Value dollars* $ 6, 110, 000

* Net present value costs are determ ned by taking the cost estimates for performng the work in 1998
and assunes a constant 5%inflation rate to determne the projected future costs betwen 1999 and
2098. The total of these future costs are then totaled and a 5% di scount rate is applied to determ ne
the net present val ue.



Table 8-4. Detailed Cost Estinmate Sunmmary Sheet for Alternative 4b,

Private Facility.

Cost El enents

WAG 9 Managenent Costs

Excavation with D sposal at

Estimated Costs ($)

CERCLA RD RA Over si ght Subt ot al $ 2,905, 696
Docunent at i on Package
Site surveying $ 31, 500
Fi nal Design Bid Package $ 7, 000
Saf ety Anal ysis Report $ 8, 750
Verification Sanpling Plan $ 7, 000
Verification Sanpling Costs $ 10, 500
Safe Wrk Permit $ 3, 500
Radi ati on Wrk Permt $ 3, 500
Excavation Permt $ 3, 500
Wast e Acceptance Report to LNUTCO and $ 52, 500
Private Facility
Subt ot al $127, 750
Construction Costs
Mobi | i zati on and Denobilization $ 70, 000
Soi | Renoval $ 1,161, 944
Soi |l Transport to Railyard $ 1, 161, 944
Ti ppi ng Fee/ cy $ 5, 422, 407
Backfill Site to G ade $ 1, 619, 444
Re- veget ati on $ 192, 350
Subt ot al $9, 628, 089
Qperations and Mi ntenance Costs
Post - cl osur e Managenent $ 203, 125
Moni tori ng $ 239, 200
WAG 9, Five-year Reviews $ 338, 000
Subt ot al $780, 325
Total in 1998 dollars $ 13, 441, 860
Total in Net Present Value dollars* $ 13, 126, 000

* Net present value costs are determned by taking the cost estimates for performng the work in 1998
and assunes a constant 5% inflation rate to determne the projected future costs between 1999 and
2098. The total of these future costs are then totaled and a 5% di scount rate is applied to determ ne
the net present val ue.



Table 8-5. Detailed Cost Estimate Sunmmary Sheet for Alternative 5, Phytorenedi ation.

Cost El enents Estimated Costs ($)
WAG 9 Managenent Costs
CERCLA RD/ RA Oversi ght Subt ot al $528, 259
Docurent at i on Package
Site surveying $ 8, 400
Fi nal Design Bi d Package $ 7,000
Saf ety Anal ysis Report $ 8, 750
Verification Sanpling Plan $ 7,000
Verification Sanpling Costs $ 21, 000
Saf e Work Permit $ 3, 500
Radi ati on Work Permit $ 3,500
Excavati on Permit $ 3, 500
Wast e Acceptance Report to LM TCO $ 35, 000
Subt ot al $97, 650
Construction Costs
Speci al i zed Equi prent Cost $ 300, 000
Prepare Soil for Planting $ 28, 852
Pl anti ng/ gr owi ng season $ 28, 852
Irrigating/growi ng season $ 57, 705
Fertilizing/growi ng season $ 14, 416
Har vesti ng/ growi ng season $ 28, 852
Bai | i ng/ growi ng season $ 28, 852
Rad Surveys/grow ng season $ 12, 022
Transport to | NEEL WERF | nci nerator/season $ 28, 852
Addi tional Four Year Phyto Costs $ 913, 662
Fenci ng $ 150, 600
Surface Water Diversion $ 30, 120
Subt ot al $1, 622, 795
Operations and Mi ntenance Costs
Post - cl osure Managenent $ 203, 125
Moni tori ng $ 239, 200
WAG 9, Five-year Reviews $ 338, 000
Subt ot al $780, 325
Total in 1998 dollars $ 3,029, 029
Total in Net Present Value dollars* $ 2,824,000

*Net present value costs are determ ned by taking the cost estimates for perforning the work in 1998 and
assunes a constant 5% inflation rate to determne the projected future costs between 1999 and 2098. The
total of these future costs are then totaled and a 5%discount rate is applied to determ ne the net present
val ue.



9. STATUTORY DETERM NATI ONS

The sel ected and contingent renedy for renediation of the eight WAG 9 areas neets the statutory
requirenents for CERCLA ° 121, the regulations contained in the NCP, and the requirements of the FFA/ CO for
the I NEEL. Both renedies nmeet the threshold criteria established in the NCP(i.e., protection of human health
and the environnent and conpliance with ARARs). CERCLA also requires that the remedy use pernanent sol utions
and alternative treatnent technol ogies, to the maxi mumextent practical, and that the inplenented action be
cost effective. Finally, the statute includes a preference for renedies that enploy treatment to pernanently
and significantly reduce the toxicity, nmobility, or volune through treatnent.

Phyt or enedi ati on works well for sites that have relatively shall ow contam nation over a |arge area at
concentrations slightly above the cleanup levels. This is the case for the eight areas at WAG 9. Two of these
areas that have low | evel s of radionuclide contam nation, five areas have slightly elevated | evel s of
i norgani cs, and one area has both |ow |l evel s of radionuclides and inorganics. It is anticipated after the
remedi al action, none of the 39 total sites at WAG 9 will have contami nated soils and sediments left in place
at levels associated with a risk greater than 1E-04 or a hazard quotient greater that 10 tinmes the background
hazard quotient. However, after the renediation goals are nmet, CERCLA 5 year reviews would be required to
ensure that the assunption of DCE control of the INEEL lands is still applicable.

9.1 Protecti on of Human Heal th and the Environnent

As previously described in Section 8, both the sel ected phytorenedi ati on and the conti ngent
excavation and di sposal renedies can nmeet the RGs described in Table 7-1 that ensure protection of hunan
health and the environment. The phytorenediation alternative will utilize treatment to renmove contam nants
fromsoils to levels at or below the RGs. Wile the contingent alternative excavation with on-INEEL di sposal,
will ensure protection of human health and the environment by physically renoving the contam nated soil to
|l evel s bel ow t he RGs.

9.2 Conpl i ance with ARARs and To Be Consi dered

Applicable requirements are those cl eanup standards, standards of control, and other substantive
environnental protection requirenments, criteria, or limtations pronul gated under federal or state |aw which
speci fically address a hazardous substance, pollutant, contam nant, renedial action, |ocation, or other
circunstance at a CERCLA site. Relevant and appropriate requirenents are those sane standards mentioned for
appl i cabl e requirements, except while not applicable at the CERCLA site, address problens or situations
sufficiently simlar to those encountered at the site such that their use is well suited to the particular
site.

Three types of ARARs exist: |ocation-specific, action-specific, and chem cal -specific. In general,
| ocation-specific ARARsS place restrictions on the concentration of hazardous substances or the conduct of
activities solely because they occur in special |ocations. Action-specific ARARs are usually technol ogy or
activity based requirements or limitations on actions or conditions involving specific substances.
Chemi cal -specific ARARs are health or risk-based nunerical values or methodol ogies that result in the
establ i shment of nunerical values. The val ues establish the acceptabl e concentrations of chemcals or
substances that may be found in or discharged to the environnent.

Docunents that are not |egally binding are identified as To-Be-Consi dered (TBC) gui dance or procedures
docunents. Both the sel ected phytorenedi ati on and the contingent excavation and on | NEEL di sposal facility
neet the TBC procedures or gui dance documents that were identified by the agencies. The foll owing two
sections identify the specific ARARs and TBCs that were considered for the sel ected and conti ngent
alternatives to be renedi ated at WAG 9.

9.2.1 Sel ected Renedy Conpliance with ARARS

I npl emrent ati on of phytorenediation renedy will be designed to conmply with all chemcal-, action-,
and | ocation-specific Federal and State ARARs, and TBCs as shown in Table 9-1. Table 9-1 lists each the ARAR
statutes, specific citation reference, reason why the ARAR i s retained, relevancy, and how DOE will attain
conpliance with the ARAR In addition to including the ARARs in Table 9-1, the TBCs are al so included. For
the ANL-Wfacility, the TBCs consist of DOE Orders which act as gui dance documents for work practices at DCE
facilities. These DOE Orders are TBCs and are used in the absence of applicable state or federal regulations.
As shown in Table 9-1, all of the ARARs and TBCs for the sel ected phytorenedi ati on renedy can be net.

O her Federal and State |aws are not included as ARARs for WAG 9 but may be invoked during future
phases of the phytorenediation remedy. The future phases involve the disposal of ash at the Waste
Experinental Reduction Facility (WERF) fromthe incineration of the contami nated plant natter generated
during phytorenedi ation. The resultant ash will be tested and depending on the results, either be di sposed of



at an approved Hazardous waste Treatnent, Storage, and Disposal facility or a subtitle Dlandfill. The
sanpling and di sposal of the incinerated ash will be conducted under the standard operating procedures
outlined in the latest revision of the Reusable Property, Recyclable Materials, and Waste Acceptance Criteria
(RRWAC) docunent. The two action-specific | aws, | DAPA 16.01.05.008 (40 CFR 264) -"Standards for Oaners and
Operators of Hazardous Waste Treatnent, Storage and D sposal facilities" and | DAPA 16.01. 05.011(40 CFR
268)-"Land D sposal Restrictions” have not been included as ARARs but nay becomne applicable to the disposal
facility if the incinerated ash is found to be a | and di sposal restricted hazardous waste. Another action
specific law, |DAPA 16.01.05.006(40 CFR 262.34) "Accunul ati on of Waste" nay becone applicable if plant matter
is determned to be a hazardous waste. and if a large quantity of plant natter nust be accumul ated at ANL-W
prior to shipping. One chemcal specific |aw, |DAPA 16.01. 11. 200-1daho G oundwater Quality Rule" has not been
included as an ARAR but nay becone applicable if future groundwater concentrations exceed those |evels that
were predicted in the QU 9-04 Conprehensive RI/FS. Currently DOE does not exceed any of these regul ated
groundwat er concentrati ons at WAG 9 and does not expect to exceed themin the future. However, DOE will
continue with groundwater nonitoring in accordance with the ANL-W Environnental Monitoring Program

9.2.2 Contingent Renedy Conpliance with ARARs

I npl enentati on of the contingent remedy of excavation with on-INEEL disposal will conply with all
chem cal -, action-, and |ocation-specific Federal and State ARARs, and TBCs as shown in Table 9-2. Table 9-2
lists each the ARAR statutes, specific citation reference, reason why the ARAR is retained, rel evancy, and
how DCE will attain conpliance with the ARAR I n addition to including the ARARs in Table 9-2, the TBCs are
al so included. For the ANL-Wfacility, the TBCs consist of DOE Orders which prescribe m ni num standards for
work practices at DOE facilities. These DOE Orders are TBCs and are used in the absence of applicable state
or federal regulations. As shown in Table 9-2, all of the ARARs and TBCs for the contingent renedy of
excavation and On-1NEEL di sposal can be net.

G her Federal and State laws are not included as ARARs for WAG 9 but nay be invoked for the on-1NEEL di sposal
site operator. The operator of the disposal site will have to conply with these action specific |aws: | DAPA
16. 01. 05. 008(40 CFR 264)-"Standards for Omers and Operators of Hazardous Waste Treatnent, Storage and

Di sposal facilities" and | DAPA 16. 01.05.011(40 CFR 268)-"Land D sposal Restrictions". One chenical -specific

I aw, | DAPA 16.01. 11. 200- Idaho G oundwater Quality Rule" has not been included as an ARAR but may becone
applicable to the contingent renedy if future groundwater concentrations exceed those |evels that were
predicted by the QU 9-04 Conprehensive RI/FS. Currently ANL-Wdoes not exceed any of these regul ated
groundwat er concentrati ons and does not expect to exceed them based on nodeling results. However, DCE will
continue with groundwater nonitoring in accordance with the ANL-W Environnental Nonitoring Program

9.3 Cost Effectiveness

The sel ected renedi al action of phytorenediation for the ANL-Wsites of concern is cost effective
because it is anticipated that its costs will be the | owest of those alternatives that met the RAGs. The
costs for phytorenediation will depend on the actual uptake percentages for the radionuclide and inorganic
contami nants that are being determ ned during the bench-scale testing. The contingent renedy of excavation
with on I NEEL disposal offers the second | owest costs for neeting the RAGs. The costs for the excavation with
on- | NEEL di sposal costs are well defined since the packagi ng and transportation of hazardous and | ow | evel
radi oactive wastes are routine operations.

Tabl e 9-3 summari zes the estimated costs in net present value for all of the alternatives that were

retained for detailed analysis. These costs were estinated assunming an annual inflation rate of 5% The

sel ected renedy of phytoremediation is the nost cost effective renmedial alternative for all eight areas with
the exception of the Industrial Waste Pond. The contingent renedy of excavati on and on-I NEEL di sposal is the
next | owest cost alternative. The variations in costs between the phytorenediati on and the excavation and
on- | NEEL di sposal depended on the depth of contam nation and surface area of the renedial sites. Conpared to
excavation and disposal, the costs of phytorenediation are |lower for sites that have relatively large surface
areas and whi ch have contamination at relatively shallow depths (i.e., 0.5 to 4 feet). Due to cost savings
whi ch can be realized on overhead and equi pment costs when one cl eanup technique is applied to all WAG 9
sites, phytorenediation was selected for all WAG 9 sites. Costs for the bench-scal e-greenhouse testing have
not been included into the phytorenedi ation alternatives for each site. These bench-scal e greenhouse costs
are relatively small (less than $200,000) and are being incurred prior to the signing of the ROD and as such
are consi dered pre-ROD costs.



Table 9-1. Evaluation of ARARs and TBC conpliance for the selected remedy- Alternative 5: phytoremnediation.

ARAR St atute

Action
I daho Fugitive Dust Em ssions

| daho Hazar dous Waste
Managenent Act

| daho Hazar dous Waste
Managenent Act

General Requirenents for
Shi ppers
Nati onal Contingency Plan -

Procedures for planning and
impl enenting of f-site response
actions

Chemi cal

NESHAPS- Radi onucl i des ot her

t han Radon-222 and Radon- 220
at DOE facilities-Em ssion
St andard

Ctation

| DAPA 16. 01. 01. 650

| DAPA 16. 01. 05. 006
(40 CFR

261 )-"ldentification
and Listing of

Hazar dous Waste"

| DAPA 16. 01. 05. 006
(40 CFR

262. 11) - Hazar dous
Wast e Det ermination”

49 CFR 173

40 CFR 300. 440

40 CFR 61.92

Reason

To control
oper ati ons.

dust during excavation/farm ng

Al plant materials will need to be sanpled
for hazardous materials prior to shipment to
an incinerator.

Al waste that could potentially contain
hazar dous constituents nust be sanpl ed
usi ng approved nethods.

DCE will have to conply with the

requi renents for packagi ng and transporting
of radioactive and hazardous material to an
i nci nerator.

The statute will
RCRA regul at ed hazardous waste and is
shi pped off-site for disposal.

Limts the exposure of radioactive
contam nant release to 10 nremyear for the
off-site receptors.

apply if incinerated ash is a

Rel evancy

Appl i cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e

Attai ned by

Application of water and/or chem cal dust
suppressants to | and di sturbed by excavati on and/ or
farm ng operations.

be col | ected and
matter is

Plant naterial sanples will
anal yzed to deternine if the plant
regul ated hazardous waste.

Plant naterial sanples will be tested using approved
EPA nmethods to determine if the plant natter is
regul ated as a hazardous waste.

These packagi ng and transportation regul ations wll
be met by placing the waste in appropriate shipping
contai ner and applying the appropriate placards.

If determined to be a hazardous waste, the ash will
be shipped off-site to a RCRA Subtitle C landfill
which is operated in conpliance with RCRA

Monitors for airborne radionuclides are currently
installed around the ANL-Wfacility and can be
suppl enented with additional portable nmonitors if
necessary. Dust control measures will also help
limt the rel ease of radioactive contam nants.



Table 9-1. (Continued).
ARAR St atute

Rul es for the Control
Pol lution in |daho

of Air

Location

Archeol ogi cal and H storic
Preservation Act

To Be Consi dered
Envi ronnental Protection,

Safety, and Health Protection
St andar ds

Radi oacti ve Waste Managenent

Radi ation Protection of the
Publ i ¢ and Environnent

Ctation

| DAPA 16. 01. 01. 585
and 586

16 USC 470

DCE Order 440.1

DCE Order 5820. 2A
and 435.1 in FY 2000

DCE Order 231.1

Reason

I daho rul es governing the rel ease and
verification of carcinogenic and
noncar ci nogeni ¢ contamnants into the air.

This will
artifacts are uncovered during
excavation/farm ng operations.

DCE Orders for protecting workers.

DCE Orders provi de gui dance on di sposal of
| ow| evel radioactive waste.

DCE Orders that provide gui dance on

radi ol ogi cal environmental protection and

gui del i nes on cl eanup of residual radioactive
material prior to release of the property.

be applicable if unexpected cul tural

Rel evancy

Appl i cabl e

Rel evant and
Appropriate

To Be

Consi der ed

To Be
Consi der ed

To Be
Consi der ed

Attai ned by

The phytorenediaiton will add |ive vegetation as a
soi|l cover material that will prevent the rel ease of
dust/air pollution due to wind erosion. Ar
nmonitoring will be used to verify that the linits
specified in 585 and 586 are not exceeded.

The areas at WAG 9 that will be remediated are | ess
than 50 year old nman nade ditches and ponds and
have not been identified as having cultural
significance. If cultural artifacts are encountered,
DCE will stop work and conduct a detailed survey

of the area.

Wor ker conpliance with Standard Operating
Procedures specified in the DOE O der-based
Environnental Safety and Heal th nanual ensures
safe remedi ation activities.

Worker conpliance with Standard Operating
Procedures specified in the DOE O der-based
Environnental Safety md Health nmanual and the
Wast e Handl i ng manual ensures safe packagi ng and
di sposal of |owlevel radioactive waste.

Wirker conpliance with Standard Operating
Procedures specified in the DOE O der-based
Envi ronnental Safety and Heal th manual ensures
protection of the public and environnent from
radi ol ogi cal hazards.



Tabl e 9-2. Eval uation of ARARs and TBC conpliance for the contingent

ARAR St atute Ctation
Action

I daho Fugitive Dust Em ssions | DAPA 16. 01. 01. 650

General Requirenents for 49 CFR 173
Shi ppers

Chemi cal

NESHAPS- Radi onucl i des ot her 40 CFR 61.92

t han Radon-222 and Radon-220
at DOE facilities-Em ssion
St andard

Rules for the Control of Ar
Pollution in | daho

| DAPA 16. 01. 01. 585
and 586

Reason

To control dust during excavation operations.

DCE will have to conply with the requirenents
for packaging and transporting of radioactive
and hazardous nmaterial to on-1NEEL di sposal
site.

Limts the exposure of radioactive contam nant
release to 10 nremyear for the off-site
receptors.

I daho rul es governing the rel ease and
verification of carcinogenic and
noncar ci nogeni ¢ contam nants into the air.

remedy - excavation and On-1NEEL di sposal

Rel evancy

Appli cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e

of contam nated soils.

Attai ned by

Application of water and/or chem cal dust
suppressants to | and disturbed by
excavation/trucking operations.

These packagi ng and transportation regul ations wll
be met by placing the waste in appropriate shipping
contai ners and applying the appropriate placards.

Monitors for airborne radionuclides are currently
install ed around the ANL-Wfacility and can be
suppl enented with additional nonitors if necessary.
Dust control neasures will limt the rel ease of
radi oactive contam nants.

The excavation and constructi on operations will use
wat er and chem cal suppressants to limt the rel ease
of dust. Revegetation of the disturbed areas will be
conpl eted after the excavations. Air nonitoring

will be used to verify that the limts specified in
sections 585 and 586 are not exceeded.



Tabl e 9-2 (Conti nued).
ARAR St atute
Locati on

Archeol ogical and H storic
Preservati on Act

To Be Consi dered
Envi ronnent al Protection,

Safety, and Health Protection
St andar ds

Radi oacti ve Waste Managenent

Radi ation Protection of the
Publ i ¢ and Envir onnment

CGtation

16 USC 470

DCE Order 440.1

DCE Order 5820. 2A
and 435.1 in FY 2000

DCE Order 231.1

Reason

This will be applicable if unexpected cultural
artifacts are uncovered during excavation
operati ons.

DCE Orders for protecting workers.

DOE Orders provi de gui dance on di sposal of
| ow | evel radioactive waste.

DCE Orders that provide gui dance on

radi ol ogi cal environmental protection and

gui del i nes on cl eanup of residual radioactive
material prior to release of the property.

Rel evancy

Rel evant and
Appropriate

To Be
Consi der ed

To Be
Consi der ed

To Be
Consi der ed

Attai ned by

The areas at WAG 9 that will
than 50 years old nman nade ditches and ponds and
have not been identified as having cul tural
significance. If cultural
DCE wi |l stop work and conduct a detail ed survey
of the area.

Wor ker conpliance with Standard Operating
Procedures specified in the DOE O der-based
Environnental Safety and Heal th nanual ensures
saf e renedi ation activities.

Wor ker conpliance with Standard Operating
Procedures specified in the DOE O der-based

Envi ronnental Safety and Health nanual and the
Wast e Handl i ng nanual ensures safe packagi ng and
di sposal of |owlevel radioactive waste.

VWor ker conpliance with Standard Operating
Procedures specified in the DOE O der-based
Envi ronnental Safety and Health manual ensures
protection of the public and environnent from
radi ol ogi cal hazards.

be renedi ated are | ess

artifacts are encountered,



Table 9-3. Net present value of capital,

Al ternative

Alternative 3a

Al ternative 4a

Alternative 4a

Al ternative 4b

Alternative 5

Technol ogy

Engi neered Cover with
Institutional Controls

Excavati on and D sposal
at the On-I NEEL
Proposed I NEEL Soil s
Repository

Excavati on and D sposal
at the On-1 NEEL
RWC Facility

Excavati on and D sposal
at a Private O f -1 NEEL
Facility

Phyt orenedi ation with
O f-1NEEL D sposal of
Pl ant Matter/Ash

operating and nmai ntenance (& and total

Capital Costs

$6, 625, 000. 00

$5, 340, 000. 00

$5, 575, 000. 00

$12, 591, 000. 00

$2, 289. 000. 00

Qperations and

Mai nt enance Costs

$954, 000. 00

$535, 000. 00

$535, 000. 00

$535, 000. 00

$535, 000. 00

cost for renedial

alternatives at QU 9-04 sites.

Tot al Cost

$7, 580, 000. 00

$5, 876, 000. 00

$6, 110, 000. 00

$13, 126, 000. 00

$2, 824, 000. 00



9.4 Utilization of Permanent Solutions and Alternative Treatnent Technol ogies to the
Maxi mnum Ext ent Possi bl e

The selected renedy will result in the permanent renoval of contami nants fromthe soil and will
concentrate the wastes, ninimzing the volune of waste to be di sposed. The phytorenediation is designed to
work on sites that contain radionuclide and/or inorganically contam nated wastes. Tests on the effectiveness
of phytoremedi ation to extract the radi onuclides and/or inorganics fromthe ANL-Wsoils are currently being
perforned. The outconme of these tests will determine the inplenentability of phytorenediation prior to the
start of the 1999 grow ng season. The contingent renedy of excavation and on-INEEL di sposal offers a
permanent solution to the renoval of the radionuclide and/or inorganic wastes fromANL-Win a
non-concentrated form Both the sel ected and the contingent renedies offer permanent solutions since both
alternatives will renove the contam nants fromthe ANL-Wsite.

9.5 Preference for Treatment as a Principal Elemnent

The sel ected renmedi al renmedy of phytorenediation, satisfies the criterion for treatment of the
cont am nated medi a. The phytorenediation is an innovative treatnent technol ogy that appears to be the nost
appropriate renedy for cleanup of both radi onuclide- and inorganically-contam nated soils at WAG 9. CERCLA
grants preferential treatnent to technologies that treat soils to reduce principal wastes. Field tests wll
be conducted to verify the perfornmance of phytorenediation on the ANL-Wsoils, The contingent renedy,
excavation with on-1NEEL di sposal, does not include treatnment, but does provide a proven conventi onal
technol ogy to neet the established RGs for each of the eight areas at WAG 9.

10. DOCUMENTATI ON CF SI GNI FI CANT CHANGES

CERCLA Section 117(b) requires that an explanation of any significant changes fromthe preferred
alternative originally presented in the Proposed Plan be provided in the ROD.

Cost estimates for Alternatives 4a excavati on and di sposal at the RAMC have since been prepared. These
costs are simlar in nmagnitude to those of the Alternative 4a for the proposed | NEEL Soils Repository. Costs
are slightly higher because of the increase in travel costs associated with the |onger transportation
di stance. The overall project costs for Alternative 4a using the proposed | NEEL Soils Repository or the RWC
facility are considered to be essentially the sane. Thus, if the selected alternative does not work, and the
contingent alternative is inplenmented, the final selection of which disposal option in Alternative 4a will be
made during the renedi al design phase.

One area, the Ditch C portion of ANL-01 was identified as having inorganic contam nants that posed
unacceptabl e risks to the ecological receptors in the Proposed Plan. This area has now been elimnated as an
area requiring remedi ation. In preparation of the Screening Level Ecol ogical R sk Assessment (SLERA) the
maxi mum cont am nant concentrations were used to calculate the HQ for the ecol ogical receptors. These HQ were
determ ned by using the maxi mum cont anmi nant concentration at these two sites. New HX® have been cal cul at ed
for all WAG 9 sites using the 95% UCL concentrations reported in Appendi x A of the QU 9-04 Conprehensive
RI/FS. Under CERCLA the cal culation of the contam nant concentration is based on a reasonabl e maxi mum
exposure (RVE). The 95% UCL concentration is nore reasonabl e than using the maxi mum concentration when the
nunber of sanples in the data set is greater than 10. The result of using the 95% UCL concentration verses
t he maxi mum concentration reduced the ecol ogi cal receptors Hg at these two sites to acceptable |levels. Thus,
the Ditch C portion of ANL-01 will no longer require renedial action because the 95% UCL i norganic
concentrations are bel ow the remedi ati on goal concentrations. The renaining six areas identified in the
Proposed Pl an as having inorganics that posed unacceptable risks to the ecol ogi cal receptors, have had
simlar refinenents in the calculation of the HQ® using 95% UCL val ues verses the maxi mum concentrati ons.
These remai ning six areas are; Industrial Waste Pond (ANL-01), Ditch A (ANL-01), Ditch B (ANL-01), Main
Cool i ng Tower Bl owdown Ditch (ANL-01A), Sewage Lagoons (ANL-04), and the Industrial Waste Liftstation
Di scharge Ditch (ANL-35). Al of these six areas still have at |east one inorgani c contam nant at
concentrations above the RGs and are still retained for remedial action.

11. RESPONSI VENESS SUMVARY

The Responsi veness Summary is designed to provide the agencies with informati on about comunity
preferences regarding the selected renedial alternatives and general concerns about the site. Secondly, it
summari zes how public comrents were eval uated and integrated into the decision-naking process and records how
t he agenci es responded to each of the comments. Appendi x A provides a summary of community involvenent in the
CERCLA process for QU 9-04 and a sunmary of conments received and correspondi ng agency responses.



APPENDI X A
RESPONSI VENESS SUMVARY
A Summary of Comments Received
During the Public Coment Period
A-1. OVERVI EW

Operable Unit (QU) 9-04 is within Waste Area G oup (WAG 9 at the Argonne National Laboratory - West
(ANL-W at the Idaho National Engineering and Environmental Laboratory (INEEL). WAG 9 contains 37 identified
rel ease sites contained within four operable units. DOE added 2 sites fromWAG 10 to the 37 rel ease sites
eval uated in the QU 9-04 Conprehensive R /FS. Eight subareas fromfive of these 39 sites were determned to
have contam nation that posed a potential risk to human health and the environment. For those sites that will
require remedial action to reduce or elimnate those risks, the remedial action alternatives were eval uated
and a preferred alternative was selected. In addition to the eight areas of concern at QU 9-04, there were 33
areas that were determned to pose no unacceptable risk to human health or the environnment and were
identified by the agencies as requiring No Action. A Proposed Plan that summarized the results of the RI/FS
and presented the preferred renedial alternative and the contingent alternative was rel eased by the agencies
for public review on January 8, 1998. Public comment on this document started on January 12, 1998, and was
extended until March 12, 1998 due to a request fromthe public. Public neetings were held in Boise, Mscow,
and I daho Falls, ldaho, on January 20, 21, and 22, 1998, respectively.

Thi s Responsi veness Summary responds to both witten and verbal comments received during the public
comrent period and neetings. CGenerally, support for the preferred alternative was favorable with sone
comrent ors expressing concern over nobility of contam nants and the introduction of non-native plant species
to renove the contam nants fromsoils

A-2. BACKGROUND ON COMMUNI TY | NVOLVEMENT

In accordance wi th Conprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Sections 113(k)(2)(B)(l-v) and 117, a series of opportunities were made available for public information and
participation in the renedial investigation and decision process for QU 9-04, WAG 9 of the ANL-Wfrom 1991 to
the present. Public outreach activities included distribution of fact sheets that briefly discussed the
status of investigations to date, INEEL Reporter articles and updates, a Proposed Plan, and focus group
interactions, including tele-conference calls, briefings, presentations, and public neetings.

On January 8, 1998, the U. S. Departnent of Energy (DCE) issued a news release to nore than 100 medi a
contacts concerning the beginning of a 30-day public conment period pertaining to the WAG 9 ANL- W Proposed
Pl an, which began January 12, 1998, and was extended to March 12, 1998. In addition, an | NEEL Reporter
article was sent to approximately 6,700 people on the INEEL Conrmunity Relations Plan mailing list and
nmenti oned the public neeting schedule. Both the news rel ease and | NEEL Reporter gave notice to the public
that WAG 9 ANL-W i nvestigati on docunments woul d be avail abl e before the begi nning of the cooment period in the
Adm ni strative Record section of the INEEL | nfornation Repositories located in the | NEEL Technical Library,
the | NEEL Boise Office, and public libraries in Fort Hall, Pocatello, and Mdscow, |daho. Follow ng the
announcenent of the public comrent period, 6,700 copies of the Proposed Plan were nailed to the public for
their review and comrent. In addition, public nmeetings were held at Boise, Mdscow, and |daho Falls, |daho, on
January 20, 21, and 22, 1998, respectively. Witten comrent fornms were avail able at the neetings, and a court
recorder was present at each nmeeting to record transcripts of discussions and public comrents. A total of
about 75 people not associated with the project attended the public neetings. Overall, 9 citizens provided
formal comments; of these, 1 citizen provided verbal comrents and ei ght provided witten comments. Comments
were al so received fromthe INEEL G tizens Advisory Board and are included in this responsiveness sunmary.

Thi s Responsi veness Sunmary has been prepared as a part of the Record of Decision (RCD). Al formal
verbal comments, as given at the public neetings, and all witten comments, as submitted, are included in the
Adm ni strative Record for the ROD. Table A-1 is provided as a reference and lists the commentors in
al phabetical order, identifies the comrent and response nunber, and identifies the page the comrent and
response can be found. The ROD presents the selected alternative and contingent alternative for the eight
areas in QU 9-04 that are of concern and recommends No Action for the renmining 33 areas. The sel ected
alternative was chosen in accordance with CERCLA, as anended by the Superfund Arendnents and Reauthorization
Act, and to the extent practicable, the National G| and Hazardous Substances Pol | ution Contingency Plan (the
National Contingency Plan). In addition, the selected alternative fully conplies with CERCLA °© 121 statutory
preference for treatment of contaminants for as a permanent solution. The decisions presented in the RO are
based on infornmation contained in the Adm nistrative Record.



A-3. LISTING OF COMMENTERS, COWMMENT NUMBERS, AND PAGE NUMBERS

Al of the formal comments subnmitted by the public in either witten or verbal formwere tabul ated
and assigned a comment nunber. Wiere applicable the coomentors are |isted al phabetically in the first colum,
t he comment nunber appears in the second columm, and the page the comment and response can be found on is
shown in the third col um.

APPENDI X A
NANVE AFFI LI ATI ON COWVENT # PACGE #
CAB Ctizen Advisory Board 40 17
CAB Ctizen Advisory Board 41 17
CAB Ctizen Advisory Board 42 18
CAB Ctizen Advisory Board 43 18
CAB G tizen Advisory Board 44 18
CAB G tizen Advisory Board 45 19
Beatrice Brail sford Snake River Alliance 57 22
Beatrice Brail sford Snake River Alliance 58 22
Beatrice Brail sford Snake River Alliance 59 22
Beatrice Brail sford Snake River Alliance 60 23
Beatrice Brail sford Snake River Alliance 61 23
Beatrice Brailsford Snake River Alliance 62 23
Beatrice Brailsford Snake River Alliance 63 23
Beatrice Brailsford Snake River Alliance 64 24
Beatrice Brail sford Snake River Alliance 65 24
Beatrice Brail sford Snake River Alliance 66 24
Chuck Brosci ous Environnental Defense Institute 4 6
Chuck Brosci ous Environnental Defense Institute 5 7
Chuck Brosci ous Environnental Defense Institute 6 7
Chuck Brosci ous Environnental Defense Institute 7 8
Chuck Brosci ous Environnental Defense Institute 8 8
Chuck Brosci ous Environnental Defense Institute 9 10
Chuck Brosci ous Environnental Defense Institute 10 10
Chuck Brosci ous Environnental Defense Institute 11 10
Chuck Brosci ous Environnental Defense Institute 12 10
Chuck Brosci ous Environnental Defense Institute 13 10
Chuck Brosci ous Environnental Defense Institute 14 11
Chuck Brosci ous Environnental Defense Institute 15 11
Chuck Brosci ous Environnental Defense Institute 16 11
Chuck Brosci ous Environnental Defense Institute 17 12
Chuck Brosci ous Environnental Defense Institute 18 12
Chuck Brosci ous Environnental Defense Institute 47 5
Denni s Donnel |y Concerned Ctizen 19 12
Denni s Donnel |y Concerned Ctizen 20 12
Denni s Donnel |y Concerned Ctizen 21 12
Denni s Donnel |y Concerned G tizen 22 13
Denni s Donnel |y Concerned G tizen 23 13
Denni s Donnel |y Concerned G tizen 24 13
Denni s Donnel |y Concerned G tizen 25 14
Walt Hanpson Concerned Ctizen 27 14
Walt Hanpson Concerned Ctizen 28 14
Walt Hanpson Concerned G tizen 29 14
Walt Hanpson Concerned Ctizen 30 15
WAl t Hanpson Concerned G tizen 31 15
Martin Huebner Coalition 21 34 16
Martin Huebner Coalition 21 35 16
Martin Huebner Coalition 21 36 16
Darwi n Jeppesen Concerned G tizen 37 16
Darw n Jeppesen Concerned Ctizen 38 16
Darwi n Jeppesen Concerned Ctizen 39 17
KayLi n Lovel and Envirocare of Wah Inc. 48 19
KayLi n Lovel and Envirocare of Wah Inc. 49 20
KayLi n Lovel and Envirocare of Wah Inc. 50 20
KayLi n Lovel and Envirocare of Wah Inc. 51 21
KayLi n Lovel and Envi rocare of Wah Inc. 52 21
KayLi n Lovel and Envirocare of Wah Inc. 53 21



KayLi n Lovel and Envirocare of Wah Inc. 54 21

KayLi n Lovel and Envirocare of Wah Inc. 55 22
KayLi n Lovel and Envirocare of Wah Inc. 56 22
Swen Magnuson #1 Concerned G tizen 1 5
Swen Magnuson #1 Concerned G tizen 2 6
Swen Magnuson #1 Concerned G tizen 3 6
Swen Magnuson #2 Concerned G tizen 26 14
Unknown #1 Unknown 32 15
Unknown #1 Unknown 33 15
Unknown #2 Unknown 46 19

A-4. SUMWARY OF COMMENTS W TH RESPONSES

Comrent s and questions raised during the public coment period on the Proposed Plan for the WAG 9, QU
9- 04 Conprehensive R/FS for ANL-Ware sumari zed bel ow. The public nmeetings were divided into a brief
presentation, an informal question-and-answer session, and a formal public comrent session. The neeting
format was described in published announcenents, and neeting attendees were renm nded of the format at the
begi nning of the neeting. The infornmal question-and-answer session was designed to provide i mediate
responses to the public's questions and concerns. Several questions were answered during the informal period
of the public neetings on the Proposed Plan. This Responsiveness Summary does not attenpt to sunmarize or
respond to issues and concerns raised during the informal part of the public nmeetings. However, the
Adm ni strative Record contains conplete transcripts of these meetings, which include the agencies' responses
to these informal questions.

Comment s received during the formal comment session of the neetings are addressed by the agencies in
this Responsiveness Summary. The public was requested to provide their comments in witing, verbally during
the public neetings, or by recording a nmessage using INEEL's toll-free nunber

Comrent 1 I am concerned that DOE-|1D appears to be using the engineered barrier or rock cover

that was enplaced at the SL 1 burial grounds and at the BORAX facility as the prototype barrier for any
subsequent proposed di sposal facilities on the INEEL. This SLI-style rock cover or "barrier" is part of the
contai nnent alternative presented in the proposed plans for both WAG 8 and WAG 9. It is well documented that
the effect of this rock cover would be to increase infiltration and m nim ze evaporation thereby increasing
the anount of water available to | each contam nants fromthe di sposed soil the cover is supposed to protect.
I have read the proposed plan for WAG 8 and pertinent portions of the WAG 8 Conprehensive RI/FS and see no
acknowl edgnent that this rock cover will increase infiltration. The fact that this rock cover will increase
infiltration and | eaching should be plainly stated in the proposed plan for the information of nenbers of the
public. If anything, the wong inpression is given in the Overall Protection of Hunman Health and the

Envi ronnent section of the proposed plan for WAG 8 (page 16) where it is stated that Alternative 3 wll
"mnimze infiltration". This |last statenment is miserably incorrect and needs to be changed.

Response If the "engi neered cover" had been selected as the renedial alternative, it would have been
designed to limt the infiltration of water over the contai nment area with the use of multiple | ayers of
different naterials. The "engi neered cover" depicted in the WAG 9 Proposed Pl an was only a sketch giving an
i dea of the relationship between the contaninated soil and a generic nulti |ayer rock cover. The "engi neered
cover" is not the selected alternative nor is it the contingent alternative for WAG 9 because ot her
alternatives offered greater benefit at reduced cost. Because of the nature and | ocation of the

radi ol ogically contam nated soils at the Naval Reactors Facility (WAG 8), the engi neered cover has been
selected as the preferred alternative for WAG 8. WAG 8 engineers are currently eval uating the use and

ef fectiveness of various nedia that could be potentially used in their multil ayered engi neered cover

Comment 2 Wi |l e the groundwat er pathway nay not have been a risk in the baseline risk assessnment for
either WAGs 8 or 9, even with infiltration rates as high as 1 mlyr, it still seems wong froman
environnental stewardship viewpoint to needlessly install a rock cover that will undoubtedly increase

| eaching fromthe contaninated soil and increase concentrations of |eached contam nants in the Snake River
Plain aquifer. | feel this statement is true even if the increased infiltration caused by the rock cover only
increnental |y increases contami nant concentration in the aquifer because there are better cover alternatives.
True engineered barriers that provide the necessary shielding and biotic protection have been desi gned and
are being tested on the INEEL. These barriers are resistant to erosion and mnimze infiltration. These
barrier designs should be given a thorough conparative evaluation to an SL1-style barrier for use in the

sel ected alternative. This conparison should include analysis of even incremental risk increases in the
groundwat er pathway fromincreased infiltration due to the rock cover. Hopefully, this conparison wll occur
since there are words in the Conprehensive RI/FS for WAG 8 that the proposed rock cover in Alternative 3b is
a "conceptual design" and that the final design will be devel oped during the renedial design process.

Response The "engi neered cover” as depicted on page 15 of the WAG 9 proposed plan is only a conceptua



figure. If an engineered barrier were selected as the renedy, it would be designed to reduce infiltration,
resist erosion, and prevent biotic intrusion. Decisions as to the use of an inperneable layer will be nade
during the renedial design phase of this CERCLA process

Comrent 3 The WAG 8 Conprehensive RI/FS cites Reith and Cal dwell (1990) as stating the proposed barrier
is appropriate for containnent in an arid area. | have read the article by Reith and Cal dwell, and, although
the article admts that several of these rock covers have been built at UMIRA sites, the nain point presented
inthe article is that since vegetated soil covers are nore effective for reducing infiltration and
subsequent | eaching fromcontam nated soils rather than sinple rock covers. This gives the appearance that
the Reith and Caldwell article is incorrectly cited out of context for purposes of justifying the choice of
engi neered barriers.

Response Veget at ed soil covers were not sel ected because sone plants indigenous to the | NEEL have very
deep tap roots that could penetrate the soil cover. This could |ead to inadvertent uptake by these plants and
possi bl e exposure to other ecol ogical receptors. The "native soil cover” is not the preferred alternative nor
is it the contingent alternative for WAG 9 because other alternatives offered benefit gains at reduced costs.

Conmment 4 This must not be called a "conprehensive" plan because it does not include ANL-Ws

under ground hi gh-1evel waste site (Radioactive Scrap and Waste Facility) which as of 1981 has 81 cubic neters
of waste containing 9,823,000 curies of radioactive materials including 40.73 granms of plutonium
[1D100.54-81@9] DCE must not continue to postpone treatnent and disposition of this waste.

Response The QU 9-04 conprehensive R /FS included an evaluation of all active, operating facilities
whi ch are co-located near the 37 WAG 9 inactive waste sites that are being investigated under CERCLA. Any

rel ease sites discovered in the future will be evaluated as new sites for renedi ati on under the provisions of
the FFA/ CO The Radi oactive Scrap and Waste Facility (RSW), is one such facility. The RSW is a dry-type
spent nucl ear fuel and radioactive waste storage facility. The spent fuel and waste is stored in double |ined
steel containers that are inserted into cathodically protected steel cylinders which are set vertically into
the ground. All RSW spent fuel and waste is retrievable and DCE plans to treat these materials prior to

di sposal in an appropriate off-site disposal facility. The RSWF is currently operating under a Resource
Conservation and Recovery Act (RCRA) storage permt for hazardous and radioactive nixed wastes. C osure of
the RSWF wil|l be governed by RCRA closure requirenents

Comment 5 ANL-Wintends to continue to use the contam nated Industrial Waste Pond (ANL-01) and the
sewage Lagoons (ANL-04) and the State and EPA regul ators are silent. Continued waste water discharge
perpetuates the | eaching of contaninates into the soil colum and eventually to the aquifer bel ow

Response The fate of all contanminants at WAG 9 inactive waste sites have been nodel ed using a very
conservative nodel i ng program (GAMSCREEN). This programtakes into account the soil types, depth to the

aqui fer (630 ft), and continued water discharges to these sites. The results of this conservative nodeling
show that continued use of the Industrial Waste Pond and Sewage Lagoons does not pose an unacceptable risk to
human health or the environnent. Core sanples collected in drainage ditches as well as the Industrial Waste
Pond verify that the contam nants have not mgrated greater than 3.5 feet below the surface after 37 years of
operation. The planned continued use of these facilities for approximately the next 5 and 35 years,
respectively, is also not likely to drive these contaninants down to the aquifer at levels that pose
unacceptabl e risk to human health and the environment. The contaminants will be renedi ated down to the
cleanup goals after the useful life of the Industrial Waste Pond and Sewage Lagoons, approxinately 5 and 35
years, respectively.

Conment 6 The Pl an acknow edges that: "Human health risks fromcesium 137 will be at acceptable |evels
within 130 years due to radiological decay," [Plan@14] Yet in the next paragraph, the plan states:
"Institutional controls are assuned to remain in effect for at least 100 years." What about the next 30
years. Once the CERCLA process is wound up in a few years, there are uncertainties that DOE or any ot her
federal agency is going to fulfill its questionably enforceable commtment to provide nonitoring and
institutional control to ensure no people gain access to the waste sites. Again, a trust fund is warranted
and a requirenment under the NRC 10 CRF ss 61.63 "Financial Assurances for Institutional Controls."

Response It is true that the cesium 137 contam nation woul d radi oactively decay to acceptable |evels
in 130 years if no action were taken at the WAG 9 site. The 100 years of institutional controls proposed in
Alternative 3, is based on the nost likely future use of the INEEL which is the continued control the |and by
DCE.. Alternative 3, includes an engineered cover that is designed to |last |onger than the 130 years
necessary to limt the direct radiation exposure pathway to future residents.

Comment 7 ANL-Ws Plan, |ike the NRF deficient Plan, is to consolidate all the contam nated soil into
the Industrial Waste Pit, and again, it does not neet Applicable or Relevant and Appropriate Requirenents
(ARAR s). This lack of full disclosure by the polluter and the regulators is unacceptable. The draw ng
offered in the Plan [plan@15] of the Industrial Pit does not vaguely resenble the 20 foot deep |ocalized



depression that the pit is in. The Plan drawing shows a flat terrain with the leach pit being the only
depression. This is a major discrepancy. Continued pooling of surrounding precipitation over the pit (covered
or not) will provide water to | each contani nates towards the aquifer. Mreover, the cap does not include an

i nper neabl e seal to keep precipitation out. The Waste Pit currently receives drainage froma considerabl e
area to the southeast in addition to stormwater fromthe ANL-Wsite. Angjor flawin the Plan is not

provi di ng drai nage diversion away fromthe pit regardl ess of the alternative chosen. The fact that chrom um
mercury, selenium and zinc are in the pit sediments conpels DCE to do Toxicity Characteristic Leaching
Procedure (TCLP) to determine if it qualifies the waste as a m xed hazardous/radi oactive waste and it nust be
t hen di sposed pursuant to RCRA | and di sposal restrictions (40 CFR-148). DOE' s preferred renedial alternative
sinply is not supported by essential infornation.

Response None of the alternatives evaluated for WAG 9 include consolidating contam nated soils in an
Industrial Waste Pit. The containment alternative (Alternative 3) would consolidate the WAG 9 cont am nat ed
soils in an engineered landfill located at a well-drained | ocation near ANL-W If the contingent Alternative

4a (use of an INEEL Soils Repository, or RWWLC) is selected, the soils would be consolidated several mles
away from WAG 9 under an engi neered cover that woul d prohibit the pooling of surface water or precipitation.
The "engi neered cover" as depicted on page 15 of the WAG 9 proposed plan is only a conceptual figure.
Decisions as to the use of an inperneable layer will be nade during the renedial design phase of this CERCLA
process. Contani nant nodeling has shown that continued use of the ANL-WIndustrial Waste Pond as a drai nage
coll ection area does not pose an unacceptable risk to humans or the environment.

Sanpl es have been coll ected and anal yzed for total and TCLP analysis in the waste sites with the highest
concentrations of arsenic, chromum mercury and lead. Al of these sanples had concentrations |ess than the
TCLP limts and therefore, do not have the potential to | each to groundwater at concentrations hi gh enough to
pose a risk. None of the WAG 9 soils have the potential to fail the TCLP test for selenium

Conmment 8 The plan states at page 8 that: "contam nants to the groundwater show only arsenic and

chrom um exceeded the cl eanup goal screening levels." The ANL-WRI/FS wel |l (M 13) 1993 sanpl e data shows
strontium90 at 1,330 pG/L. [R/FS, Vol 111 App.H pg.3]. EPA maxi mum concentration |evel for strontium90 in
drinking water is 8 pG /L. Sanpling in 1994-95 shows well M 12 contains organi c chem cal s hundreds of tinmes
over the MCL [RI/FS, Vol v]. The Plan does not acknow edge this strontiummgration or propose remedi es that
will correct the problem This contaminate mgration exenplifies the disastrous inpact of |each pits and why
the ANL-W I ndustrial Pond nmust be i medi ately cl osed and appropriately cleaned up.

Response The Proposed Plan actually states that "the nodeling of contaminants to the groundwater shows
that only arsenic and chrom um exceeded the cl eanup goal screening |levels. Therefore, the nmaxi num
concentrations of the arsenic and chromiumat 100 years in the future were used to determine the risks to
human health." The cl eanup goal screening levels provided a tool to screen contam nants frominclusion into
the risk assessnment because of the contaninants | ow concentrations and or mass.

The organi ¢ contam nant detected at well M 12 is bis(2-Ethyl hexyl)phthal ate and was detected nunerous tines
in the sanpling of the upgradient as well as the downgradient wells at WAG 9. This is a common | aboratory
contam nant and as such the EPA recogni zes that sanples can be qualified as un-detectable if the
concentration is less then 10 tinmes the concentration in the blank sanple. The bis(2-Ethyl hexyl)phthal ate was
screened as a contani nant of concern for the follow ng reasons; (1) because the highest concentration of

bi s(2- Et hyl hexyl ) pht hal ate was detected in the upgradient well (M12), (2) no data trends exist of increasing
concentrations, and (3) EPA recognizes it is a comon | aboratory contam nant.

It is correct that strontium90 had an estimated detection of 1,330 pCG/L fromthe ANL-W downgr adi ent
nonitoring well M13 for the sanple collected Cctober 25, 1995. However, the sanple collected the sane day
for the upgradient nonitoring well M 12 also had an estinmated detection of strontium90 of 1,320 pG/L. The
data fromthis Cctober 25, 1995 sanpling has been qualified as estimated (J) by the data validator because
the [ aboratory control sanples (LCS) were outside control linmts. Because the data was flagged by the data
validator, at thousands of tines above the detection |levels, DCE believes that |aboratory error was the cause
of these erroneously high val ues.

Al so, data results collected on July 31, 1995 showed 0.7 and 0.1 pG /L fromM12 and M 13, respectively.
These well are located 4,928.83 feet apart with M13 al nost directly downgradi ent of M12. The groundwater in
the Snake River Plain Aquifer flows at nost 10 feet per day and thus it woul d take 492 days for the water
under M 12 to reach M13. |If this were the case the strontium 90 woul d have to have been detected in the
upgradient M 12 well for over a year and this is not the case since the July 31, 1995 data shows both the

M 12 and M 13 strontium90 results at 0.7 and 0.1 pC /L. In an effort to substantiate the strontium 90
detections in the M12 and M 13 wells, two groundwater sanples fromeach well were collected on Decenber 14,
1995. The upgradi ent M 12 sanpl es were both non-detects at 0.4 and 0.0 pG /L, while the downgradi ent M 13
wel | had one non-detect at 0.5 and one detection at 1.6 pG/L. A so, results of drinking water wells EBR-I1
#1 and 2 have been anal yzed sem -annually for gross beta with the results being |lower than the MCL | evel of 8
pQ /L.



Comment 9 Alternative 5 (phytorenedi ation) that would use plants, over five grow ng seasons to absorb
the contaminants in the | each pit, is so ludicrous in an arid environment that it does not deserve rebuttal.

Response Phyt orenedi ation is a technol ogy that has proven successful at other DCE radiologically
contanmi nated waste sites and has been selected as the preferred alternative to renediate soils in feight
areas at ANL-W Because WAG 9 is located in a sem-arid environnent, the contam nant extracting plants woul d
be irrigated as required to enhance plant growh. The EBR- Il Leach Pit was renediated in 1993 and is not part
of this proposed action.

Comrent 10 There are issues of plant density to prevent w nd erosion (contam nate dispersion).

Response Four of the eight areas where the Agencies propose using phytorenediation are ditch bottons
and ponds. Based on the physical nature of these depressed sites, they tend to accunul ate w ndbl own

sedi nents. The one site (ANL-09-Mund) is on the banks of a |arge stormwater Interceptor Canal and currently
has only sparse vegetation growi ng. Any additional vegetation that is growing during the dry season will only
hel p prevent agai nst w ndbl own contam nati on. The contami nant extracting plants would be densely planted to
ensure effective root penetration into contam nated soils.

Comrent 11 What is ANL going to do after annual harvest and between grow ng seasons to prevent w nd
er osi on?
Response After each of the growi ng seasons are conpl eted, DOE may continue to keep the area wetted

until the ground freezes. This would prevent any w ndbl own contam nati on problens. O her erosion control
opti ons may include use of a bhiodegradable soil tackifier that woul d be sprayed on after each harvest.

Comment 12 Bench scale tests in ANL's greenhouse will only reflect efficiencies in an artificial
climate control |l ed environment, not the real desert thing.

Response Every effort is being taken during the greenhouse studies to sinulate actual conditions at
the INEEL. These include tenperature control, humdity control, and sunlight duration.

Comrent 13 The Sanitary Waste Lift Station (ANL-31) is listed as a no action site presumably because ANL
wants to continue to use the punps. The Plan offers no data to substantiate this no action decision.

Response As stated in the Qperable Unit 9-04 Conprehensive RI/FS, the ANL-31 buil ding consists of two
lift stations in the sane building. The South side contains a sanitary sewage waste |ift station and will
remain in service. The North side of ANL-31 contained the industrial lift station that was used to punp

wastes to the EBR- Il Leach Pit. This side of ANL-31 was renediated in 1995 when ANL-Wcol |l ected sanpl es,
renmoved the sludge, collected verification sanples and backfilled this half of the building with clean sand.
Al so, all of the associated piping and contam nated soil below the piping fromthe industrial lift station to
the EBR-I1 Leach Pit was renoved and di sposed of at RAWC in 1995 and 1996. In their current conditions,
neither of the two Iift stations in the ANL-31 site poses an unacceptable risk to human health or the

envi ronnent .

Comment 14 The Track 2 Investigation shows maxi mum concentrations of sludge collected fromthe Lift
Station as foll ows: cesium 137 at 9,380 pG /g, strontium90 at 2,470 pG /g, uraniumat 4.8 pG/g,

nept uni um 237 at 13 pC /g, and cobalt-60 at 16.3 pC/g. [Vol. IIl track 2 App. -H pg4] This contam nation
suggests that this Lift Station was inappropriately excluded fromthe cleanup. May 1995 Track 2 reflect
continued high gross al pha and gross beta in the punp water and sludge. [Vol. [Il Appendix - E

Response The Track 2 investigation resulted in the renmoval action that is described in the response to

comrent 13. The lift station no | onger poses an unacceptable risk to hunman health or the environnent.

Comrent 15 The EBR-11 Leach Pit (ANL-08) underwent an interim"cleanup" action in 1993 when only "the
majority of the sludge was renoved" and the pit was backfilled. The Plan fails to acknow edge that the

remai ni ng sludge had the follow ng pG/g concentrations: cesium 137 at 29,110, iodine-129 at 124,

nept uni um 237 at 329, strontium90 at 2,247, yttrium90 at 2,247. [RI/FS Vol. Il pg. 59-60] I|Inadequate
interimactions end up being permanent because of the additional volunme of contam nated soil used as backfill
is now part of the problem

Response Every effort was taken during the 1993 renpval action to renove as nuch of the sludge as
possi bl e. These actions included pressure washing of the irregular basalt floor and collection of the
material that was renoved during the washing. The residual sludge remaining was estinmated to be at nost
one-eighth of and inch thick, a worst case estimate of the sludge vol ume (using a one-eighth-inch thickness)
was used in nodeling the transport of contam nants to the aquifer. These values were used in the QU 9-04
Conprehensive RI/FS along with the nodeling of contam nants that may have | eached fromthe sludge in the
years prior to the 1993 renoval action. The nodeling of past and future contam nant behavi or shows that the



EBR-11 Leach Pit no | onger poses an unacceptable risk to human health or the environnent.

Comrent 16 The public has demanded for many years that DOE treat its radioactive waste into a stable
vitrified formso that it can be stored onsite until a safe permanent repository can be established.

Response Vitrification was evaluated as a potential alternative in Chapter 7 of the QU 9-04

Conpr ehensi ve RI/FS and screened out because of it is typically used for long |ived radi onuclide wastes.
Contami nants at WAG 9 are short lived radi onuclides and do not require isolation for 10,000 years. In
addition the high cost of vitrification is not justifiable for use on the short |ived radi onuclide wastes and
offer very little gained benefits over the selected and contingent renedies.

Comrent 17 At the very legal mninum all contam nated soil should be shipped off the INEEL site to a
licensed and permtted RCRA hazardous/radi oactive di sposal site.

Response None of the wastes at the WAG 9 sites have failed the TCLP test for RCRA wastes. The

of f-I NEEL di sposal (Alternative 4b) was not sel ected because of the cost effectiveness. The preferred and
contingent alternatives at ANL-Ware protective of hunman health and the environnent, and conply with

Appl i cabl e and Rel evant and Appropriate Requirenents, including the requirenents of the Resource Conservation
and Recovery Act.

Comrent 18 A conpronmise would be if there is an area on the INEEL site that is not over the Snake River
Plain Aquifer, use it to build a licensed and permtted RCRA hazardous/radi oactive disposal site for |NEEL
| ow| evel wastes only.

Response None of the wastes at the WAG 9 sites have failed the TCLP test for RCRA wastes. The Agencies
have proposed Alternative 5, phytorenediation as the preferred alternative. This alternative would treat the
soils to renove the contam nants. The contam nants woul d then be recovered, stabilized, and disposed of in
accordance with the Waste Acceptance Oriteria of a licensed off-site disposal facility.

Comrent 19 | feel the goal of your contam nation cleanup should be the unrestricted future use of the
land and water resources at the site.

Response The Agencies agree that the goal of the cleanup at WAG 9 should be the unrestricted future
use of the land and water resources at ANL-W By selecting Alternative 5, phytorenediation, as the preferred
alternative to renedi ate the eight areas of WAG 9 that pose unacceptabl e risks to hunan health and the
environnent, the Agencies will be able to rel ease the lands without any restriction after the renediation
goal s are net.

Comment_ 20 To attain unrestricted future use of the |and and water resources at the site, | feel the
pl an shoul d address the renoval of spent fuel fromall the reactors.

Response QU 9-04 Conprehensive RI/FS investigated the 37 inactive waste sites at ANL-W and two
inactive waste sites fromWAG 10 near ANL-Wthat have had past rel eases to the environment, and active ANL-W
facilities were reviewed for future releases. The active facilities are currently operating under stringent
operating procedures and permts. Wen the operating facilities are shut-down they will be defuel ed and
decontaminated and left in a radiologically and industrially safe condition. Four of five reactors at ANL-W
have been shutdown and have been defuel ed. The remai ning small neutron radiography reactor is still operating
and wi Il be defuel ed when DOE terninates its operation.

Comment 21 What about the sodiumfromthe Experinental Breeder Reactor Il, all of it-- what will be its
fate? The plan should renove of all the sodi umcoolant and naterials contam nated with radi oactive sodium |
feel the sodiumis especially inportant due to the environnental nobility of sodiumand the |ocation of this
site over the aquifer that supplies nost of the water for this region.

Response As part of the DCE's shutdown plan for the Experinental Breeder Reactor-1l, the primry and
secondary sodium cool ant will be drained and chemically converted to non hazardous sodi um carbonate. DCE has
constructed a facility at ANL-Wto convert all EBR-Il sodi um and sodi um potassi um al l oy to sodi um carbonat e

powder, a non-hazardous conpound that has very low |l evels of radioactivity.

Coment 22 Wien | visited the Argonne-West site over fifteen years ago, | renenber seeing, on the
northeast side of the conplex, a series of waste-holes that appeared to be vertical pipes with concrete |ids
that were said to contain internediate-level radioactive wastes which were contanminated with sodium | see no
nmention of these structures in your description of the sites-- Have they been renoved?

Response The Radi oactive Scrap and Waste Facility (RSW), is a dry-type spent nuclear fuel and
radi oactive waste storage facility. The spent fuel and waste is stored in double lined steel containers that
are inserted into cathodically protected steel cylinders which are set vertically into the ground. Al RSW



spent fuel and waste is retrievable and DCE plans to treat these materials prior to disposal in an
appropriate off-site disposal facility. The RSWF is currently operating under a Resource Conservati on and
Recovery Act (RCRA) storage permt for hazardous and radioactive nixed wastes. Cosure of the RSWF will be
governed by RCRA cl osure requirenents.

Comrent 23 | also renenber the Hot Fuel Exam nation Facility, and how really hot the cells were inside.
Your contam nation cl eanup should address this contam nation, as well as all other fission or activation
products onsite.

Response QU 9-04 Conprehensive RI/FS investigated the 37 inactive waste sites at ANL-W two inactive
waste sites fromWAG 10 near ANL-W and active ANL-Wfacilities. The active facilities, such as the Hot Fuel
Exam nation Facility, are currently operating under stringent operating procedures and permts. Wen the
operating facilities are eventually shut-down they will be defuel ed and decontam nated and left in a

radi ol ogically and industrially safe condition. At that time residual risks to human health and/or the
environnent will be eval uated under the CERCLA process with appropriate remedi es undertaken as necessary.

Comment 24 This plan's general approach of covering existing waste with a couple feet of dirt and rock
and leaving it there is unacceptable.

Response If an engineered cover were inplenmented it would be designed to prevent the infiltration of
wat er and exposure to humans and ecol ogi cal receptors. However, the preferred alternative for renediati on of
the eight areas that pose unacceptable risks to human health and the environment is phytorenedi ati on. The
applicability of phytorenediation to renove the contanminants fromthe soil is currently being eval uated using
bench-scal e greenhouse tests. |f phytorenediati on does not work satisfactorily, a contingent alternative of
off-site containnent and disposal in a soils repository has been sel ected

Comrent 25 | feel your program should address and plan to truly cleanup the big problens at the site,
as well as the little ones. My fear is that if you do not, no one ever wll.

Response The goal of the CERCLA activities at WAG9 is to elimnate unacceptable risks to human health
and the environnent. QU 9-04 Conprehensive RI/FS investigated the 37 inactive waste sites at ANL-W two
inactive waste sites fromWAG 10 near ANL-W and al so addressed active ANL-Wfacilities. The active
facilities are currently operating under stringent operating procedures and permts. Wen the operating
facilities are shut-down they will be defuel ed and decontami nated and left in a radiologically and
industrially safe condition.

Comrent 26 I conmmend the agencies for selecting an innovative and rel atively inexpensive approach to
remediate a facility that is environnmentally clean conpared to other facilities in the | NEEL and especial |y
conpared to other facilities in the DOE-conpl ex.

Response The agenci es acknow edge the commentor's statenent that the preferred Alternative 5,
phytorenedi ation is the best and nost cost effective alternative option.

Comrent 27 Anal yses seem conservative and thorough. | favor Alternative 3, considering cost and
expedi tious inprovement over the present state.

Response Al though Alternative 3, capping in-place would of fer expeditious inplenentation, it's costs
are considerably higher than other alternatives that treat the soils. Thus, the preferred Alternative is 5
and the contingent Alternative is 4a.

Comment 28 Phyt orenedi ati on nay be scientifically interesting with sone |ong range potential. So pursue
that on the parallel path - a small scal e devel opnent and proof-tests.

Response ANL- W has started bench-scal e greenhouse tests to deternine the applicability on ANL-Wsoils.
If the bench-scal e greenhouse test results are a success a two-year field season will be inplenented with
verification sanples collected to determine howwell it is working in the field. If phytorenediation is

unsuccessful at either the bench-scale tests or two-year field season, the contingent Alternative 4a would be
i npl enented. The costs associated with parallel inplenentation of phytorenediation with other alternatives
woul d be prohibitive.

Comment 29 Let's not delay progress on known nethods of inprovenent for years permitting proof of new
i deas.
Response The extra costs of using the excavation and di sposal over the phytorenediation alternative is

not warranted by the benefits gained. Institutional controls practices that are currently in-place are
preventing exposures to current occupational workers at ANL-W Phytorenedi ati on has proven successful at
ot her DCE contanminated sites for renedi ati ng radi onuclide and netal contam nated soils. However, ANL-W with



it's specific set of contaminants and location in a sem-arid climate; coupled with the agencies desire to
use native plants as nmuch as possi bl e nmandates that the eval uation process be conducted for however long it
takes to grow, harvest, and analyze the plants to determ ne contam nant uptake factors, both in the
greenhouse study and at ANL-W The results of the sanpling show that after nearly 40 years of operation, the
contanmi nants are relatively shallow (0-2 feet) and the continued facility continued operation will not |each
the contam nants to deeper depths. Thus, there appears to be no deternent in allow ng phytorenediation to be
i mpl enent ed over the expected tine frane.

Comment 30 To say that phytorenediation is "site specific" is probably an understatenent qualifying its
practicality for general use?

Response Phyt orenedi ation is very contam nant and site specific. That is why the Agencies have sel ected
a contingent alternative if phytorenedi ati on does not work satisfactorily during the bench-scale tests and
the two-year field season.

Comment 31 I would hasten to add "nore power to new better ideas - innovation etc"; let's just prove them
out before large scale application where sure results are needed.

Response ANL- W has started bench-scal e greenhouse tests to determine the applicability on ANL-Wsoils.
If the bench-scal e greenhouse test results are a success a two-year field season will be inplenented with
verification sanples collected to determine how well it is working in the field. |If phytorenediation is

unsuccessful at either the bench-scale tests or two-year field season the contingent Alternative 4a
(consolidation at a soils repository) will be selected.

Coment 32 | feet the danmge is done! W keep noving this contam nated nmaterial around.

Response The QU 9-04 Conprehensive R /FS determned that only eight areas pose unacceptable risks to
human health and the environnent. Phytorenedi ati on has been sel ected by the Agencies as the preferred
alternative to renedi ate these areas. Phytorenedi ati on extracts the contam nants fromthe soil, thus

elimnating the need to nove the contami nated soil around. The plants used in phytoremediation will be
incinerated (volunme reduction) and the ash solidified prior to shipment to an approved |andfill.

Comment 33 We just keep piling the contami nated soil on the INEEL so It can filtrate through the soils to
the groundwater or be rel eased to the atnosphere.

Response The preferred Alternative 5 phytorenmediation, will use plants to uptake contam nants into the
plant tissues. This will elimnate the chance that they can filtrate in the soil or be spread to the
at nospher e.

Comrent 34 The Coalition 21, wishes to commend the DCE and the ANL for considering the phytoremnediation
technol ogy. The Coalition concurs, contingent on the success of on-going and future studies of this
technol ogy that this should be the preferred nethod.

Response The Agenci es acknow edge the commentor's statenent that the preferred Alternative 5
phytorenedi ati on, is the best and nost cost effective alternative option.

Comment 35 Care shoul d be taken that if non-native plants are used in the proposed phytorenedi ation that
such exotic species be absolutely prevented from escaping into the Idaho environnent.

Response If non-native plants to the INEEL are sel ected for phytorenediation, DOE will take every
precaution to prevent their propagation. These precautions will, at a mnimuminclude harvesting the plants
prior to flowering, and may al so include spraying a herbicide to forma sterile zone around the sites to be
renmedi at ed, and harvesting the whol e pl ant (above and bel ow ground).

Comrent 36 Al so, the nethods for disposing of the ash residues that contains the materials renoved from
the ANL-West site per this Waste Plan shoul d be specified and evaluated to ensure that the nethods neet all
applicable criteria.

Response The ash residue after incineration will neet the acceptance criteria of an appropriate

radi oactive waste disposal facility, or a RCRA permtted hazardous waste disposal facility. The actual nethod
for preparation of the ash for disposal will depend on the standard operating procedures for the operation of
the incinerator used.

Comment 37 My conment is that | noticed that there was no nention of a soil type or series in your report.

Response That is correct, the Proposed Plan did not nmention the soil type or series. The Proposed Pl an
is only a short 28 page summary of the 2,600 page QU 9-04 Conprehensive RI/FS Section 2.5 of the QU 9-04



Conpr ehensi ve RI/FS di scusses the soils type and series,

Comrent 38 Being a BLM Soil Scientist. | maybe able to assist you in identifying the national soil series
| ocated adj acent to your Argon clean up site. If your soil is what | think may be there, The Natural Resource
Conservation Service and | have a conplete characterization |ab analysis of this soil on the | NEEL.

Response The Agenci es woul d appreciate any help in confirmng the specific soil series of the sites
wher e phytorenedi ati on woul d be i nplenented. Figure 2-4 of the QU 9-04 Conprehensive R /FS shows the general
soils types near ANL-W This figure shows that WAG 9 is located in a transition zone between two soil types
(432- Mal m Bondf ar m Mat heson conpl ex, and 425- Bondf arm- Rock outcrop-G assy Butte conpl ex).

Comrent_ 39 Gal e dson, Randy Lee with Lockheed and | have published soil information on the site in: "The
Status O Soil Mapping for the I daho National Engineering Laboratory," Jan. 1995 through the Lockheed
Conpany. (I NEL-95/0051) Soil series at Argonne are believed to be different than those found in the

Bonnevi | | e and Jefferson County USDA soils survey reports.

Response DCE used the Gale dson, Randy Lee docunent to conplete Section 2.5 Soils type for the QU 9-04
Conpr ehensi ve RYFS. Figure 2-4 was taken fromthis report.

Comrent 40 The | NEEL CAB reconmends sel ection of Alternative 5, phytorenediation, as the preferred
alternative for achieving remedi al objectives at ANL-W As described in the Proposed Pl an, Phytorenediation
is an innovative technology that utilizes plants to uptake toxic netals and radi onuclides through roots in
situ. Plants that have been used successfully in the past include grasses, shrubs, and/or trees. Follow ng
upt ake the plant vegetation woul d be harvested, sanpled, and incinerated for volune reduction. The resultant
ash woul d be sanpled and sent to a permtted disposal facility. Alternative 5 was ranked best in 6 out of the
7 evaluation criteria, and the cost is significantly lower than the other alternatives. W will be pleased if
the technol ogy proves successful. W will support continued endeavors to pursue innovative technol ogi es that
coul d enhance INEEL's role as an environnmental |aboratory and that could be marketed for use at other

contam nated sites

Response The agenci es acknow edge the INEEL Citizens Advisory Board's support for Alternative 5,
phyt orenedi ati on, as the best and nost cost effective alternative option for WAG 9 contam nated sites.

Comment 41 We are concerned about the potential for spread of any non-native | NEEL species that nay be
used in the renediation. W recommend that the Record of Decision (ROD) provide nore detailed expl anations of
the species to be used and how DOE proposes to control their potential spread.

Response If non-native plants to the INEEL are sel ected for phytorenediation, DOE will take every
precaution to prevent their propagation. These precautions will, at a mnimminclude harvesting the plants
before flowering, and may al so include spraying a herbicide to forma sterile zone around the sites to be
renedi at ed, and harvesting the whol e plant (above and bel ow ground). The ROD incl udes sel ection of the
alternatives. The actual selection of the plants would follow successful conpletion of the bench-scale
greenhouse testing. This docunentation of the selected plant species as well as planting and harvesting
practices will be docunented in the Renedial Design Wrk Plan.

Comrent 42 In addition, we are concerned that contam nants taken up into vegetation could be consumed by
animal s, using the renediation area for habitat and feeding. W recomrend the RCD address this concern and
provi de an expl anation of steps that will be taken to limt ecological risks to wildlife popul ations.

Response Sorme of the plants being investigated in the bench-scal e greenhouse test are weedy plants that
animal s and insects do not eat. The actual selection of the plants would follow successful conpletion of the
bench-scal e greenhouse testing. A thorough description of the selected plant species, as well as planting,
harvesting, and aninal fencing practices will be docurmented in the Renmedial Design Wrk Plan.

Comrent 43 We are finally concerned about dioxins resulting fromincineration. W recomend that the
conbustion of secondary wastes should be addressed in the ROD.

Response Recently, nore informati on has becone available on the production of dioxins through inconplete
burni ng of wet and danp vegetation and wood in the presence of high chloride/chlorine concentrations. The
plants that DCE is proposing to use have |ow | evel s of chloride/chlorine and they will also be conpletely
dried prior to bailing and submttal to the incinerator. Standard Operating Procedures used at the
incinerator will prevent inconplete oxidation during the incineration of the plant matter. The off-site rule
requires the use of a RCRA subtitle Cincinerator or testing of the off-gas. Secondary waste fromthe burning
of dried phytorenedi ati on plant matter would not be of concern since plant matter will have to nmeet the
operating incinerator acceptance criteria. Meeting the incinerator's acceptance criteria will ensure that

em ssions remain under limts described in the incinerator's air quality permt.



Comment 44 Wth regard to the contingency identified in the preferred alternative (i.e. Alternative 4A
whi ch woul d i ncl ude excavati on and di sposal on-site at the Soils Repository proposed for Waste Area Goup 3 -
I daho Chenmical Processing Plant), we have sonme concern regarding the identification of a facility that nay or
may not be constructed. W understand that the Radi oactive Waste Management Conplex (RWC nay be |icensed at
sone time to recei ve wastes generated through inplenentation of cleanup activities in conpliance with the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act. If so, the ROD should explicitly name
the RAWC as a back-up to Alternative 4 and docunent that it would performsinmlarly to the Soils Repository
according to the evaluation criteria.

W understand that the costs associated with the use of RMWC woul d be conparable to the Soils Repository. The
ROD shoul d provi de nmore conpl ete disclosure of the costs associated with the contingency and its backup to
support conparisons between them

Response The | anguage in the Proposed Plan was intended to describe the use of either the Proposed,
INEEL Soils Repository or the RAWC as a contingent renedial alternative. These two possible |ocations are
identified as Alternative 4a (excavation and disposal on the MEL) in the QU 9-04 Conprehensive R /FS. The
final selection would be conpleted in the Renedi al Design phase of the CERCLA process, because of the
unknowns associ ated with the proposed NEEL Soils Repository. Costs for both the RAWC and proposed | NEEL Soil s
Repository will be included in the ROD

Comrent 45 Finally, we urge the rapid deternmination of the feasibility of phytorenediation so that it or the
conti ngency plan can be inplemented expeditiously. W request that DCE report the results of the bench scale
tests to the I NEEL CAB once avail abl e.

Response DOCE will release the results of the phytorenediati on bench-scale tests in August/ Septenber
1998, to the CAB as well as other | NEEL WAG managers as soon as they are avail abl e.

Comment 46 Agree that alternative 5 is best/cost effective option.

Response The Agenci es acknow edge the commentor's statenment that the preferred alternative is the best
and nost cost effective alternative option.

Comment 47 DCE s continued use of Envirocare in Wah is unacceptable because it is not a permtted and
licenced RCRA/NRC Subtitle C hazardous/radi oactive dunp. Envirocare is currently being sued by the Natural
Resour ces Defense Council for RCRA non conpliance.

Response The use of Alternative 4b, excavation and disposal off-1NEEL was not retained as the preferred
or the contingent alternative for the WAG 9 soils that require remedi ati on. Therefore, no WAG 9 CERCLA wastes
woul d be sent to the Envirocare facility for disposal.

Comment 48 The remediation tine is lengthy. At least five growing seasons will be required for the
remedi ation to be inplenented. This obviously prolongs the risk to hunman health and the environnent for at
| east four years longer than Alternative 4, Excavation and D sposal, which is the next preferred option and
coul d easily be acconplished commercially in one construction season.

Response Al though Alternative 4, would offer expeditious inplenmentation, it's costs are considerably

hi gher than Alternative 5 and no benefits woul d be gai ned because current institutional controls at ANL-W
limt the occupational worker exposures to acceptable levels. The only risk to humans is fromthe exposure of
cesium 137. These sites are outside the work area of ANL-Wthat is enclosed with a security fence. Wll over
95% of the workers at ANL-Wwork exclusively within the security fenced area. If work is ever perforned in
these areas, institutional controls will be inplenented to reduce the worker exposure to the |evels that pose
accept abl e ri sks.

In addition, under CERCLA, permanent solutions and alternative treatnent technol ogies or resource recovery
t echnol ogi es the maxi num extent practicable, are given preference. Alternative 5 offers cost effective
treatnment while Alternative 4 does not. Thus, Alternative 5 has been selected for use at WAG 9.

Comment 49 I f phytortmedi ati on does not work after the five grow ng seasons, an alternative renedy will
have to be inplenented, costing additional tinme and noney and extending the safety and health ri sks.
Additionally, Alternate 4b could be inplenented for the sane approxi nmate cost and conpleted in a nuch shorter
tine.

Response Phyt oremedi ation will undergo two series of tests with stringent go, no-go, criteria prior to
full utilization at WAG 9. The first is a bench-scal e greenhouse test conducted on ANL-Wsoils and based on
these results the second full scale two-year field test will be inplenented or the contingent alternative
will be selected. At the end of the two-year Field rest, sanples will be collected of the soil and the plants
to determne if Alternative 5 is still practicable for use or if the contingent alternative should be



i npl enented. The | ong-term benefits gai ned by being able to renove the contam nants fromthe soils justify
the costs of conducting the bench-scal e greenhouse test and the two-year field season. Institutional controls
are in-place to reduce the occupational worker exposures to acceptable |levels during the inplenentation of

t he phytorenedi ation tests.

Comrent 50 Phyt orenedi ation is a conplicated, nulti-step process including five separate planting and
harvesti ng canpai gns, incineration of each harvest and consequent disposal of all ash generated from pl ant
burns. In conparison, excavation and disposal is a quick and proven technology that will insure that al

remedi ation goals are net.

Response The long-term benefits gained by being able to renove the contam nants fromthe soils justify
the costs of conducting the bench-scal e greenhouse test and the two-year field season. These sites are
outside the work area of ANL-Wthat is enclosed with a security fence. Wll over 95% of the workers at ANL-W
work exclusively within the security fenced area. Thus, institutional controls are in-place to reduce the
occupational worker exposures to acceptable levels during the inplenentation of the phytorenediation tests.

Comrent 51 Al though fugitive dust and toxic substances may be reduced while plant life is growing in the
contami nated area, five harvesting cycles create five invasive situations where dust will present
contami nation probl ens and expose workers, rather than a one tine remedi ation

Response The risk driver to humans is through the direct exposure pathway of the radionuclides

Engi neering controls such as the use of Personnel Protection Equi pnent, dust suppression, fencing, and
comrercially available farmequipnent with clinmate controlled cabs can be utilized to reduce the workers
exposure

Comment 52 The government must continue to pay surveillance costs for at least five years until the
contam nated area renediation is conplete, thus the operations and nai ntenance costs should be significantly
hi gher than Alternative 4, Excavation and D sposal

Response DCE is proposing that Alternatives 4 and 5 woul d each have continued operations and mai nt enance
(XM costs that woul d include continued groundwater, soil and air monitoring in accordance with DOE Orders
for the next 20 Years. The continued &8V wi Il allow DCE to validate the contam nant nodeling results in the
RI/FS. Thus, no savings would be realized in O&M costs between Aternatives 4 and 5

Comrent 53 It is inportant to calculate increases in cost over tine since this renediation is spread out
over five years and Alternative 4 can be conpleted in one construction season. The cost of this alternative
increases over time, and a realistic conparison nust account or this.

Response DCE perforned the present value costs for all the retained alternatives for WAG 9. The present
value cost for Alternative 5 was estinmated to be | ess than the present value cost for Alternative 4. The
present val ue costs take into account the inflation costs of work perforned in the future as well as the tine
val ue of noney interest rates. To account for these unknowns, seven years worth of growi ng seasons were used
in preparation of the estinate, evan though it is estinated to take only five years.

Comrent 54 The reasoning and facts used to discount Alternative 4b were flawed in some areas. The cost
anal ysi s exaggerated commerci al excavation and di sposal by approxi mately 240% over disposal costs that are
currently available to the DOE and | NEEL through existing contracts.

Response DCE used a tipping fee of $350 per cubic yard for disposal of |owlevel radioactive

contam nated soil at private facility. The tipping fee was based on costs presented by Envirocare during a
soil remediation senminar in Idaho Falls in the fall of 1996. These tipping fee costs along with the $10 per
cubic yard rail transport costs. nmake this alternative nuch nore expensive for large sites than either
Alternative 4a or 5.

Comrent 55 The reasoning and facts used to discount Alternative 4b were flawed in sone areas. Qperations
and mai ntenance costs are |listed at $535,000. Wiy is there a cost for this since renediation could be
conpl eted in one construction season?

Response See response to coment 52

Comrent_ 56 The fervor with which the preferred alternative was presented at the Idaho Falls public neeting
seened to transcend the enthusiasmfor environmental remediation custonmarily displayed by the Departnent of
Energy and the State of |daho

Response DCE, EPA, and the State support phytorenedi ation for use at WAG 9 because this renedy is the
| east invasive to the existing ecosystem has a high probability of success, and is the least costly. In



addition, this alternative neets the CERCLA preference for treatnent of contam nated soils.

Comrent 57 Phyt orenedi ati on i s bei ng pursued under a Cooperative Research and Devel opnent Agreenent

bet ween Argonne and Applied Natural Sciences. How rmuch federal noney has and will be invested in this CRADA?
What ot her federal resources is Applied Natural Sciences using for this project? How will any eventua
profits fromrenedi ati on be distributed?

Response This information that you are referring to cane fromliterature of past studies of

phyt orenedi ati on. DOE is pursuing phytorenediation through it's ANL-Wcontractor who is working with the
ANL- E phytorenedi ati on experts. Al costs of the project are going to pay for |abor and operations for ANL
enpl oyees. ANL is a non-profit organization and is only interested in inproving the technol ogy and hel pi ng
others inplement it at other facilities

Comment 58 I's research on phytoremedi ati on going forward in the private sector unaided by the federal
governnent? |s Argonne naking use of that research?

Response Private sector use of phytorenediation is growing rapidly with major cleanup activities at
non-government facilities. The private research information is being shared between conpanies on the
applicability and success of phytorenediation. however, each of the private conpani es have patent pendi ng
processes and specialized plants that they are using that they will not share with others outside the

conpany.

Comrent 59 It is unclear how often harvest will occur. WIIl the plants be dug up only once (at the end of
five growing seasons), after every growing season, after the 1999 field season (to obtain sanple results)?

Response The answer to this question will be determi ned after the bench-scal e greenhouse testing is
complete. If a snall annual grass plant is selected the plants woul d be harvested after each grow ng season
Likewise if a perennial plant is selected, the harvesting will occur after two year grow ng season

Comrent 60 Are the tests planned for the end of the 1999 Field season of the contam nated soil or of the
pl ant s?

Response Successful bench-scal e greenhouse tests have to be conpleted prior to the two-year long field
season. |f the bench-scal e greenhouse testing is successful, both plant and soil sanples will be collected
after the two-year long field season and used to validate the applicability of the phytorenedi ati on process
at WAG 9. The contami nant analysis of the plants will determ ne percent uptake of the contami nants on a dry
wei ght basis. These uptake rates will be used along with the density of the plants and the mass of the plant
matter to determine the length of tine needed to achieve the RAGs. If phytorenediation is unsuccessful at

ei ther the bench-scal e greenhouse test or the two-year field season, the contingent alternative will be

sel ect ed.

Comment 61 Phyt or enedi ati on seens to necessitate handling the same contami nant several tinmes: during
harvest, during sanpling, during incineration, during further sanpling, entrained on filters, in transport to
di sposal, during disposal. Are the public and worker health, environnental, and econom c costs of each of
those steps included in the analysis under review?

Response One of the CERCLA criteria used to evaluate the alternatives is short-termeffectiveness.
Short-term effectiveness addresses any adverse inpacts on human health and the environnment that nay be posed
during the inplenentati on period and period of tinme needed to achieve the cleanup goals. Institutiona
controls will be used to reduce worker exposure during activities associated with phytorenediation including;
pl anting, harvesting, shipping, sanpling, incineration, characterization, and disposal

Comrent 62 Has Argonne undertaken a nmass bal ance anal ysis yet? Even an attenpt at a theoretical nass
bal ance: analysis (curies in soil vs curies disposed) would be useful

Response DCE has perfornmed a rough nmass bal ance of total curies of cesium 137 in the soil and the tota
curies of cesium 137 that would have to be renoved to neet the renediation goals for WAG. A total of 0.295
curies of cesium137 is in the sites that pose unacceptable hunman health risks and DOE woul d have to renove
0.06 curies to neet the established 233 pG /g cleanup goal. This is approxi mately 20 percent renoval of the
cesium 137.

Comrent 63 When the plants are dug up, airborne releases of contam nants m ght occur. Wen asked about
that possibility at the Boi se public neeting, presenters seened to indicate that the workers doing the

di ggi ng woul d be protected by radiation suits. In Idaho Falls, however, there was reference instead to

hol di ng down the dust with a garden hose. The contrast between those two responses seens to indicate a | ack
of planning and, perhaps, a |lack of respect for public concerns.



Response DCE apol ogi zes for the inconsistencies between the neetings. The risk driver to humans is

t hrough the direct exposure pathway of the radionuclides. Engineering controls such as the use of Personnel
Protecti on Equi prent, dust suppression, fencing, and commercially avail able farmequipnent with climte
controlled cabs can be utilized to reduce the workers exposure. Final design of the correct engineering
controls will be defined in the Renedi al Design phase after conpletion of the RCD.

Conmrent 64 The | ow grade, ongoing problens at Envirocare, a commercial nuclear dunp in Wah, enphasize
that shipping contam nation fromhere to there may not effect any particular environnental benefit.

Response DCE agrees that no benefit is gained by hauling the soil fromWAG 9 and placing it under a cap
at an of f-INEEL landfill. Utimately the soil contam nation still exists and potential harmto the existing
ecosystem from excavati on coul d be significant.

Comrent 65 Has I NEEL investigated all possible off-site disposal options and their relative risks and
benefits? Is that analysis available to the public?

Response DCE has eval uated two off-site disposal options as part of the 24 possible renedial process
options evaluated in the WAG 9 RI/FS. These process options were screened using effectiveness, cost, and
inmplenentablilry and used to develop the WAG 9 renedial alternatives. The five WAG 9 renedi al alternatives
were then eval uated using the nine CERCLA evaluation criterion. The possible offsite disposal option that was
retained for WAG 9 is Alternative 4b. In this alternative DCE used the Envirocare facility in Uah to devel op
the cost estimates. The final selection of an offsite facility would take place in the Renedi al Design phase.
However, Alternative 4b is not the preferred or the contingent alternative for WAG 9.

A conplete review of this process can be found in Chapters 7, 8, 9, and 10 of the WAG 9 Conprehensive R /FS.

Comrent 66 When was the managenent and operating contract for Argonne National Laboratory |ast put out for
conpetitive bid?

Response To date, the nanagerment and operating contract for Argonne National Laboratory has never been
put out on a conpetitive bid.
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| DAHO NATI ONAL ENG NEERI NG LABCRATCRY
ADM NI STRATI VE RECORD FI LE | NDEX FCR NO ACTI ON SI TES
FOR THE ARGONNE NATI ONAL LABORATCRY - WEST WAG 9

11/ 04/ 94
ADM NI STRATI VE RECORD VOLUME |
FI LE NUVBER
AR1L. 6 NO ACTI ON SI TES
* Docunent #: 5170
Title: ANL-10 Dry Well between T-1 and Zppr Mound
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #. 5173
Title: ANL- 11 Waste Retention Tank 783 (never used)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docurnent #: 5174
Title: ANL- 12 Suspect Waste Retention Tank by 793 (renoved 1979)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #:. 5175
Title: ANL- 14 Septic Tank and Drain Fields (2) by 753 (renoved 1979)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #. 5176
Title: ANL-15 Dry Well by 768
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #:. 5177
Title: ANL-16 Dry Well by 759 (2)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #: 5178
Title: ANL-17 Dry Wll by 720
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #:. 5179
Title: ANL- 18 Septic Tank and Drain Field by 789 (renmoved 1979)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #. 5180
Title: ANL- 20 Septic Tank and Leach Field by 703
Aut hor : Stewart, N A

Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92



* Docunent #. 5181

Title: ANL- 21 TREAT Suspect Waste Tank and Leaching Field (non-radioactive)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunment #:. 5182
Title: ANL- 22 TREAT Septic Tank and Leaching Field
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #. 5183
Title: ANL- 23 TREAT Seepage Pit and Septic Tank Wof 720 (filled 1980)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #: 5184
Title: ANL-24 Lab and O fice Acid Neutralization Tank
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #: 5185
Title: ANL-25 Interior Building Coffin Neutralization Tank
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92

ADM NI STRATI VE RECORD VOLUME |11

* Docunent #: 5186
Title: ANL-26 Critical Systens Maintenance Degreasing Unit
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 091/ 21/ 92
* Docunent #: 5187
Title: ANL- 27 Pl ant Services Degreasing Unit
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docunent #: 5188
Title: ANL- 32 TREAT Control Building 721 Septic Tank and Leach Field (present)
Aut hor : Stewart, N A
Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92
* Docurnent #: 5189
Title: ANL- 33 TREAT Control Building 721 Septic Tank and Leach Field (renoved 1978)
Aut hor : Stewart, N A

Reci pi ent: Sekot, M
Dat e: 09/ 21/ 92



NO ACTI ON SI TES WAG 9 11/ 04/ 94

ADM NI STRATI VE RECORD VOLUME |V

FI LE NUMBER
ARL. 7 I NI TI AL ASSESSMENTS
* Docunent #: 5475
Title: ANL-10, Dry Wl ls Between T-1 and ZPPR Mound
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 08/ 86
* Docunent #: 5476
Title: ANL- 11, Waste Retention Tank 783 (Never Used)
Aut hor : N A
Reci pi ent: N A
Dat e: 09/ 09/ 86
* Docunent #: 5477
Title: ANL- 12, Suspect Waste Retention Tank 783 (Rermoved 1979)
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 14/ 86
* Docurnent #: 5478
Title: ANL- 14, Suspect Tank and Drain Fields (2) by 753 (Tank Renoved 1979)
Aut hor : N A
Reci pi ent : N A
Dat e: 10/ 05/ 86
* Docunent #: 5479
Title: ANL-15, Dry Well By 768
Aut hor : N A
Reci pi ent: N A
Dat e: 09/ 15/ 86
* Docunent #: 5480
Title: ANL-16, Dry Well By 759 (2)
Aut hor : N A
Reci pi ent: N A
Dat e: 09/ 30/ 86
* Docunent #: 5481
Title: ANL-17, Dry Well By 720
Aut hor: N A
Reci pi ent: N A
Dat e: 10/ 06/ 86
* Docurnent #: 5482
Title: ANL- 18, Septic Tank and Drain Field by 789 (Renoved 1979)
Aut hor : N A
Reci pi ent: N A
Dat e: 09/ 30/ 86
* Docunent #: 5484
Title: ANL- 20, Septic Tank and Leach Field by 793
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 05/ 86
* Docunent #: 5485
Title: ANL- 21, TREAT Suspect Waste Tank and Leaching Field (Non-
Radi oacti ve)
Aut hor : N A

Reci pi ent: N A
Dat e: 10/ 02/ 86



Docunent #. 5486

Title: ANL- 22, TREAT Septic Tank and Leaching Field
Aut hor : N A

Reci pi ent : N A

Dat e: 10/ 03/ 86

Docunent #: 5487

Title: ANL- 23, TREAT Seepage Pit and Septic Tank Wof 720 (Filled 1980)
Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 05/ 86

Document #: 5488

Title: ANL- 24, Lab and O fice Acid Neutralization Tank
Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Docunent #. 5489

Title: ANL- 25, Interior Building Coffin Neutralization Tank
Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Docunent #. 5490

Title: ANL-26, Critical Systens M ntenance Degreasing Unit
Aut hor : N A

Reci pi ent: N A

Dat a: 10/ 05/ 86

Document #: 5491

Title: ANL- 27, Plant Services Degreasing Unit
Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Document #:. 5496

Title: ANL- 32, TREAT Control Building 721 Septic Tank and Leach Field (Present)
Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Docunent #: 5497

Title: ANL- 33, TREAT Control Building 721 Septic Tank and Seepage Pit (Renoved 1978)
Aut hor: N A

Reci pi ent: N A

Dat e: 10/ 03/ 86



| DAHO NATI ONAL ENG NEERI NG LABCRATCRY
ADM N STRATI VE RECORD FI LE | NDEX FOR THE TRACK 1 | NVESTI GATI ON OF
OPERABLE UNIT 9-01 ANL-W

11/ 18/ 96
ADM NI STRATI VE RECORD VOLUME |
FI LE NUMBER
ARL. 7 I NI TI AL ASSESSMENTS
* Docunent #: 5471
Title: ANL- 04, ANL Sewage Lagoons, QU 9-01
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 15/ 86
* Docunent #: 5483
Title: ANL-19, Sludge Pit Wof T-7 (Imhoff Tank) (Filled in 1979), QU 9-01
Aut hor : N A
Reci pi ent : N A
Dat e: 10/ 21/ 86
* Docunment #. 5492
Title: ANL-28, EBR-11 Sunp (Regeneration), QU 9-01
Aut hor : N A
Reci pi ent: N A
Dat e: 09/ 30/ 86
* Docunent #: 5493
Title: ANL-29, Industrial Waste Lift Station, QU 9-01
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 23/ 86
* Docunent #: 5494
Title: ANL- 30, Sanitary Waste Lift Station, QU 9-01
Aut hor: N A
Reci pi ent: N A
Dat e: 10/ 08/ 86
* Docunent #: 5500
Title: ANL- 36, TREAT Photo Processing Discharge Ditch, QU 9.01
Aut hor : N A

Reci pi ent: N A
Dat e: 07/ 21/ 87



TRACK | | NVESTI GATI ON OF CPERABLE UNI T 9-01 11/ 18/ 96

FI LE NUMBER
AR3. 1 SAMPLI NG AND ANALYSI S PLAN*
* Docunent #:  WH500-4234-NP-01, Rev. 1
Title: Sanmpling and Analysis Plan for Qperable Units 9-01, 9-03, and 9-04 at the Idaho
Nati onal Engi neering Laboratory: Track 1 Sanmpling, Track 2 Sanpling, and RI/FS
Screeni ng Sanmpl e Col | ection
Aut hor : Lee, S.D
Reci pi ent : Not specified
Dat e: 11/ 11/ 94

*Thi s docurment can be found in QU 9-03, Volune ||

AR3.5 TRACK | NVESTI GATI ON
* Docunent #: 5704
Title: Track 1 Investigation of WAG 9, Site Code: ANL-19, Inmhoff Tank and Sl udge Pit
Aut hor : ANL- W
Reci pi ent: N A
Dat e: 04/ 12/ 94
* Docunent #: 5743
Title: Track 1 Investigation of WAG 9, Site Code: ANL-28 EBR-11 Sunp
Aut hor : ANL- W
Reci pi ent: N A
Dat e: 07/ 25/ 94
* Docunent #. 5744
Title: Track 1 Investigation of WAG 9, Site Code: ANL-30 Sanitary Waste Lift Station
Aut hor : ANL- W
Reci pi ent: N A
Dat e: 07/ 27/ 94
* Docunent #: 5745
Title: Track 1 Investigation of WAG 9, Site Code: ANL-60 Knawa Butte Debris Pile
Aut hor : ANL- W
Reci pi ent: N A
Dat e: 07/ 25/ 94
* Docunent #: 5758
Title: Track 1 Investigation of WAG 9, Site Code: ANL-04 ANL Sewage Lagoons -
Proceed to Track 2 or RI/FS
Aut hor : ANL- W
Reci pi ent: N A
Dat e: 07/ 25/ 94
* Docunent #: 5759
Title: Track 1 Investigation of WAG 9, Site Code: ANL-62 Sodi um Boil er Building (766)
Hotwel | - No Further Action
Aut hor : ANL- W
Reci pi ent N A
Dat e: 07/ 28/ 94
* Docunent #: 5760
Title: Track 1 Investigation of WAG 9, Site Code: ANL-63 Septic Tank 789-A - No Further
Action
Aut hor : ANL- W
Reci pi ent: N A

Dat e: 07/ 27/ 94



Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

10293

Addendumto the Previously Signed WAG 9 Track 1 ANL-W Sewage Lagoons, Site

Code: ANL-04
Not specified
N A

05/ 23/ 96
10294

Addendumto the Previous Signed WAG 9 Track 1 ANL-WIndustrial Lift Station,

Site Code: ANL-29
Not specified

N A

05/ 23/ 96

10295

Track 1 Investigation of WAG 9, Site Code:

(778-A) - No Further Action
ANL- W

N A

07/ 25/ 94

10302

Track 1 Investigation of WAG 9, Site Code:

Di scharge Ditch - No Further Action
DCE, EPA, | DHW

N A

07/ 25/ 94

10303

Track 1 Investigation of WAG 9, Site Code:

No Further Action
DCE, EPA, | DHW

N A

07/ 27/ 94

ANL-29 Industrial Waste Lift Station

ANL- 36 TREAT Phot o Processing

ANL-61 EBR-I1

Transforner Yard -



| DAHO NATI ONAL ENG NEERI NG LABCRATCRY
ADM NI STRATI VE RECORD FI LE | NDEX FOR THE TRACK 2 | NVESTI GATI ON OF
OPERABLE UNIT 9-02 ANL-W

12/ 03/ 97
ADM NI STRATI VE RECORD VOLUME |
FI LE NUVBER
AR1. 7 I NI TI AL ASSESSMENTS
*  Docunent #: 5473
Title: ANL-08, EBR 11 Leach Pit (Radioactive), QU 9-02
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 24/ 86
AR2. 1 SAMPLI NG AND ANALYSI S PLANS

* Docunent #: W 630- 0004- ES- 00

Title: Sanpling and Analysis Plan - Sludge Renoval and Waste Solidification - EBR Il Leach Pit
Aut hor : Jannotta, D.
Reci pi ent: ANL- W
Dat e: 09/ 06/ 93
AR2. 2 SAMPLI NG AND ANALYSI S DATA/ CHAIN OF CUSTCODY FORVS (COC)
*  Docunent #: 5277
Title: Report For The EBR-11 Leach Pit Sanpling and Anal ysis Program and Monitoring Wl
Installation
Aut hor : Gol der Associ at es
Reci pi ent: Sekot, M
Dat e: 05/ 18/ 93

ADM NI STRATI VE RECORD VOLUME | |

AR2. 4 EE/ CA

*  Docunent #: 5291

Title: Engi neeri ng Eval uation/ Cost Analysis Report for EBR Il Leach Pit Renoval
for Inclusion into the Adm nistrative Record File
Aut hor : Marshal |, G C.
Reci pi ent: Hughes, E.J.
Dat e: 06/ 15/ 93
AR3. 3 WORK PLAN

*  Document #: W 630- 0002- ES- 00

Title: Techni cal Wrk Plan - Sludge Renoval and Waste Solidification -
- EBR-Il Leach Pit
Aut hor : Jannotta, D.
Reci pi ent: ANL- W
Dat e: 08/ 23/ 93
AR3. 7 I NTERI M ACTI ONS

*  Document #: W 630- 0007- ES- 00

Title: Spill Prevention, Control and Countermneasures Plan Sl udge Renoval and
Waste Solidification - EBR 11 Leach Pit

Aut hor : Jannotta, D.

Reci pi ent: ANL- W

Dat e: 08/ 24/ 93



AR3. 8 Rl SK ASSESSMENT

* Docunent #: W 630- 0006- ES- 00

Title: Hazards Assessment for the EBR- 11 Leach Pit Sl udge Renoval Project at
Argonne National Laboratory - West
Aut hor : Jenkins, S. L.
Reci pi ent: N A
Dat e: 08/ 24/ 93
AR3. 9 QUALI TY ASSURANCE PRQIECT PLAN
(  Docunent #: W 630- 0005- ES- 00
Title: Qual ity Assurance Project Plan - Sl udge Renoval and Waste Solidification - EBR- Il Leach Pit
Aut hor : Jannotta, D.
Reci pi ent: ANL- W
Dat e: 09/ 06/ 93

AR3. 14 TRACK 2 SUMVARY REPCRT

*  Docunent #: DCE/ | D- 12584- 162

Title: Prelimnary Scoping Track 2 Summary Report for Operable Unit 9-02:
EBR-11 Leach Pit, Volunes | and 1|1

Aut hor : Not specified

Reci pi ent: Not specified

Dat e: 04/ 11/ 94 (signed by Agencies on 05/ 23/ 96)

AR3. 15 HEALTH AND SAFETY PLAN

* Docunent #: W 630- 0003- ES- 00

Title: Health and Safety Plan - Sl udge Renoval and Waste Solidification -- EBR- Il Leach Pit
Aut hor : Jannotta, D.

Reci pi ent: ANL- W

Dat e: 08/ 16/ 93

AR3. 16 CONTI NGENCY PLAN

* Docunent #: W 630- 0008- ES- 00

Title: Contingency Plan for the EBR 11 Leach Pit Sl udge Renoval Project at
Argonne National - Laboratory - West

Aut hor : Jenkins, S. L.

Reci pi ent: N A

Dat e: 08/ 25/ 93

AR10. 3 PUBLI C NOTI CE

*  Docunent #: 5336

Title: Ctizens Asked to Comment on Renoval Action at Argonne National
Laboratory - West (ANL-W

Aut hor : INEL Community Rel ations

Reci pi ent: N A

Dat e: 07/ 09/ 93

AR12.1 EPA COMMENTS

*  Docunent #: 9597

Title: Revi ew Comments - EBR-11 Leach Pit, Operable Unit 9-02 Track 2
Summary Report

Aut hor : Jones, E.

Reci pi ent: Geen, L.

Dat e: 01/ 28/ 94



*  Docunent #: 5742

Title: Revi ew Comrents - Argonne EBR-I| Leach Pit, Operable Unit 9-02
Track 2 Sumary Report
Aut hor : Jones, E.
Reci pi ent: G een, L.
Dat e: 07/ 14/ 94
AR12. 2 | DHW COMVENTS

*  Docunent #: 10018

Title: Revi ew Comments - EBR-I1 Leach Pit, Qperable Unit 9-02
Track 2 Summary Report

Aut hor : Rosenberger, S

Reci pi ent: G een, L.

Dat e: 05/ 05/ 95

AR12. 4 REQUEST FCR EXTENSI ON

*  Document #: AM ERWM RPO- 279- 92
Title: Request to Extend the Track 2 Investigation Summary Report Submittal Date for the
Experi mental Breeder Reactor (EBRH)-I1 Leach Pit, QU 9-02 at the | NEL
Aut hor : Lyle, J.L
Reci pi ent: Pierre, W; Nygard, D
Dat e: 12/ 15/ 92

*  Docunent #: 7551

Title: Request to Extend Track 2 Summary Report Date for the Experinental
Breeder Reactor (EBR)-11 Leach Pit, QU 9-02 at the I NEL

Aut hor : Pierre, W

Reci pi ent: Lyle, J.L.

Dat e: 12/ 31/ 92

*  Docunent #: 6092

Title: Approval to Extend the Track 2 Investigation Summary Report Submttal
Date for the Experimental Breeder Reactor (EBR)-11 Leach Pit, QU 9-02

Aut hor : Nygard, D.

Reci pi ent : Lyle, J.L.

Dat e: 01/11/93

*  Documnent #: AM ERVW RPO- 536- 93

Title: Request For Further Extension of QU 9-02 Sunmary Report Target Date
Aut hor : Lyle, J.L.
Reci pi ent : Pierra, W; Nygard, D

Dat e: 08/ 19/ 93



| DAHO NATI ONAL ENG NEERI NG LABCRATCRY
ADM NI STRATI VE RECORD FI LE | NDEX FOR THE TRACK 2 | NVESTI GATI ON OF
OPERABLE UNIT 9-03 ANL-W

09/ 29/ 97
ADM NI STRATI VE RECORD VOLUME |
FI LE NUMBER
ARL. 7 I NI TI AL ASSESSMENTS
*  Document #: 5472
Title: ANL- 05, ANL Open Burn Pits #1, #2, and #3, QU 9-03
Aut hor : N A
Reci pi ent N A
Dat e: 10/ 15/ 86
*  Document #: 5495
Title, ANL-31, Industrial/Sanitary Waste Lift Station (Industrial Side Not Used), QU 9-03
Aut hor : N A
Reci pi ent : N A
Dat e: 10/ 22/ 86
*  Docunent #: 5498
Title: ANL- 34, Fuel Q1 Spill by Building 755, QU 9-01
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 14/ 86

ADM NI STRATI VE RECORD VOLUME | |
AR3. 1 SAMPLI NG AND ANALYSI S PLAN

* Docunent #: W500- 4234- NP- 01, Rev. 1
Title: Sanpling and Analysis Plan for Qperable Units 9-01, 9-03, and 9-04 at the Idaho
Nati onal Engi neering Laboratory: Track 1 Sanpling, Track 2 Sanpling, and RI/FS
Screening Sanpl e Col | ection

Aut hor : Lee, S.D.
Reci pi ent: Not specified
Dat e: 11/ 11/ 94

ADM NI STRATI VE RECORD VOLUME | ||
FI LE NUMBER

AR3. 14 TRACK 2 SUMVARY REPCRT

*  Documnent #: W'500- 4244- NP- 01, Vol . 1

Title: Revi sed Track 2 Summary Report for Qperable Unit 9-03: Open Burn Pits (1, 2,
and 3)Industrial/Sanitary Waste Lift Station, and the Fuel G I Spill by Building 755,
Vol une |

Aut hor : Not specified

Reci pi ent: Not specified

Dat e: 05/ 23/ 96

ADM NI STRATI VE RECORD VOLUME |V
FI LE NUMBER

*  Docunent #: W'500- 4244- NP- 01, Appendi x B, Section |1

Title: Revi sed Track 2 Summary Report for Qperable Unit 9-03: Qpen Burn Pit (1, 2, and
3), Industrial/Sanitary Waste Lift Station, and the Fuel Gl Spill by Building 755,
Vol ume ||

Aut hor : Not specified

Reci pi ent : Not specified

Dat e: 05/ 23/ 96



| DAHO NATI ONAL ENG NEERI NG LABCRATCRY

ADM NI STRATI VE RECCRD FI LE | NDEX FOR THE

REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY OF QU 9-04 ANL-W

01/09/ 98

ADM NI STRATI VE RECORD VOLUME |

FI LE NUMBER

ARL. 7 I NI TI AL ASSESSMENT

*  Docunent #:
Title:
Aut hor :
Reci pi ent:
Dat e:

*  Docunent #:
Title:
Aut hor :
Reci pi ent:
Dat e:

*  Docunent #:
Title:
Aut hor :
Reci pi ent:
Dat e:

*  Docunent #:

5469

ANL- 01, Industrial Waste Pond and Cooling Tower Blowdown Ditches (3), QU 9-04
N A

N A

01/ 26/ 89

5470

ANL- 01A, Main Cooling Tower Bl owdown Ditch, OU 9-04
N A

N A

01/ 26/ 89

5474

ANL-09, ANL Interceptor Canal, QU 9-04
N A

N A

10/ 17/ 86

5499

Title: ANL- 35, Industrial Waste Lift Station D scharge Ditch, QU 9-04
Aut hor : N A
Reci pi ent: N A
Dat e: 07/ 14/ 87
*  Docunent #: 5501
Title: ANL- 53, Cooling Tower Riser Pits, QU 9-04
Aut hor : N A
Reci pi ent N A
Dat e: 04/ 01/ 90
AR3. 1 SAMPLI NG AND ANALYSI S PLAN*

*  Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

W500-4234- NP-01, Rev. 1

Sanpling and Analysis Plan for Operable Units 9-01, 9-03, and 9-04 at the |daho
Nat i onal Engi neering Laboratory: Track 1 Sanpling, Track 2 Sanpling, and RI/FS
Screening Sanpl e Col | ection

Lee, S.D.

Not specified

11/ 11/ 94

*Thi s docunent can be found in QU 9-03, Volune ||

ADM NI STRATI VE RECORD VOLUME | |

AR3. 3 WORK PLAN

*  Docunent #:
Title:
Aut hor :
Reci pi ent:
Dat e:

W500- 0000- ES- 03, Vol . |

Conprehensive RI/FS Final Work Plan for Waste Area G- oup 9

Lee, S.D.; Martin, CJ.; Rood, S.M; VanHorn, R L.; Hanpton, N L.
Not specified

08/ 02/ 96



ADM NI STRATI VE RECORD VOLUME | I |

*  Docunent #:
Title:
Aut hor :
Reci pi ent:
Dat e:

AR3. 10 SCCPE COF

*  Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

W'500- 0000- ES- 03, Vol . 11

Conprehensive RI/FS Final Wrk Plan for Waste Area Group 9

Lee, S.D.; Martin, CJ.; Rood, S.M; VanHorn, RL.; Hanpton, N L.
Not specified

08/ 02/ 96

WORK

W'500- 4248- ES- 02, Rev. 2

Fi nal Scope of Wrk for the Waste Area G oup 9 Conprehensi ve Renedi al
Investigation/Feasibility Study at the |Idaho National Engineering Laboratory
Lee, S.D.

Not specified

11/ 09/ 95

ADM NI STRATI VE RECCRD VOLUME |V

FI LE NUMBER

AR3. 12 R/ FS REPORTS

*  Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

W500- 0000- ES- 02, Rev. 2

Conpr ehensi ve Renedi al Investigation/Feasibility Study for Argonne Nati onal
Laboratory-Wst Qperable Unit 9-04 at the Idaho National Engineering and
Envi ronnmental Laboratory (FINAL), Vol. |

Lee, S.D.; Rohe, MJ.; Rood, A S.; Stepan, |.E

Not specified

12/ 01/ 97

ADM NI STRATI VE RECORD VOLUME V

*  Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

AR4. 3 PROPOSED

*  Docunent #:
Title:

Aut hor :
Reci pi ent:
Dat e:

W500- 0000- ES- 02, Rev. 2

Conpr ehensi ve Renedi al I nvestigation/Feasibility Study for Argonne Nati onal
Laborat ory-West Operable Unit 9-04 at the |daho National Engineering and
Envi ronment al Laboratory (FINAL), Vol. Il

Lee, S.D.; Rohe, MJ.; Rood, A S.; Stepan, |.E

Not specified

12/ 01/ 97

PLAN

10441

Proposed Plan for Waste Area G oup 9 - Argonne National Laboratory-Wst |daho
Nati onal Engi neering and Environnental Laboratory

Lee, S.D.

Not specified

01/01/98

NOTE: Sanpling data can be exam ned at Argonne National Laboratory-Wst.



| DAHO NATI ONAL ENG NEERI NG AND ENVI RONMENTAL LABORATORY
ADM NI STRATI VE RECORD FI LE | NDEX FCR
THE | NI TI AL ASSESSMENTS FCR THE ARGONNE NATI ONAL LABCRATCRY- VEST WAG 9

08/ 16/ 93
FI LE NUMBER
ARL. 7 I NI TI AL ASSESSMENTS
*  Document #: 5469
Title: ANL- 01, Industrial Waste Pond and Cooling Tower Bl owdown Ditches (3), QU 9-04
Aut hor : N A
Reci pi ent: N A
Dat e: 01/ 26/ 89
*  Document #: 5470
Title: ANL- 01A, Main Cooling Tower Bl owdown Ditch, QU 9-04
Aut hor : N A
Reci pi ent: N A
Dat e: 01/ 26/ 89
*  Docunent #: 5471
Title: ANL- 04, ANL Sewage Lagoons, QU 9-01
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 15/ 86
*  Document #: 5472
Title: ANL- 05, ANL Open Burn Pits #1, #2, and #3, QU 9-03
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 15/ 86
*  Document #: 5473
Title: ANL-08, EBR-11 Leach Pit (Radioactive), QU 9-02
Aut hor : N A
Reci pi ent : N A
Dat e: 10/ 24/ 86
*  Docunent #: 5474
Title: ANL-09, ANL Interceptor Canal, QU 9-04
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 17/ 86
*  Docunent #: 5475
Title: ANL-10, Dry Wells Between T-1 and ZPPR Mound
Aut hor : N A
Reci pi ent: N A
Dat e: 10/ 08/ 86
*  Docunent #: 5476
Title: ANL- 11, Waste Retention Tank 783 (Never Used)
Aut hor : N A
Reci pi ent: N A
Dat e: 09/ 09/ 86
* Docunent #: 5477
Title: ANL- 12, Suspect Waste Retention Tank 783 (Renoved 1979)
Aut hor : N A
Reci pi ent: N A

Dat e: 10/ 14/ 86



Docunent #: 5478

Title: ANL- 14, Suspect Tank and Drain Fields (2) by 753 (Tank Renoved 1979)

Aut hor : N A

Reci pi ent : N A

Dat e: 10/ 05/ 86

Docunent #: 5479

Title: ANL-15, Dry Wl |l by 768

Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 15/ 86

Docunent #: 5480

Title: ANL-16, Dry Well By 759 (2)

Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Docunent #: 5481

Title: ANL-17, Dry Well By 720

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 06/ 86

Docunent #: 5482

Title: ANL- 18, Septic Tank and Drain Field by 789 (Renoved 1979)

Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Docunent #: 5483

Title: ANL- 19, Sludge Pit Wof T-7 (Inmhoff Tank) (Filled in 1979), QU 9-01

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 21/ 86

Docunent #: 5484

Title: ANL- 20, Septic Tank and Leach Field by 793

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 05/ 86

Docunent #: 5485

Title: ANL- 21, TREAT Suspect Waste Tank and Leaching Field (Non-
Radi oacti ve)

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 02/ 86

Docunent #: 5486

Title: ANL- 22, TREAT Septic Tank and Leaching Field

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 03/ 86

Docunent #: 5487

Title: ANL- 23, TREAT Seepage Pit and Septic Tank Wof 720 (Filled 1980)

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 05/ 86

Docunent #: 5488

Title: ANL- 24, Lab and O fice Acid Neutralization Tank

Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86



Docunent #: 5489

Title: ANL- 25, Interior Building Coffin Neutralization Tank
Aut hor : N A

Reci pi ent : N A

Dat e: 09/ 30/ 86

Docunent #: 5490

Title: ANL-26, Critical Systens Mintenance Degreasing Unit
Aut hor N A

Reci pi ent: N A

Dat a: 10/ 05/ 86

Docunent #: 5491

Title: ANL- 27, Plant Services Degreasing Unit

Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Docunent #: 5492

Title: ANL-28, EBR-11 Sump (Regeneration), QU 9-01

Aut hor : N A

Reci pi ent: N A

Dat a: 09/ 30/ 86

Docunent #: 5493

Title: ANL- 29, Industrial Waste Lift Station, QU 9-01

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 23/ 86

Docunent #: 5494

Title: ANL- 30, Sanitary Waste Lift Station, QU 9-01

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 08/ 86

Docunent #: 5495

Title: ANL- 31, Industrial/Sanitary Waste Lift Station (Industrial Side Not Used), QU 9-03
Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 22/ 86

Docunent #: 5496

Title: ANL- 32, TREAT Control Building 721 Septic Tank and Leach Field (Present)
Aut hor : N A

Reci pi ent: N A

Dat e: 09/ 30/ 86

Docunent #: 5497

Title: ANL- 33, TREAT Control Building 721 Septic Tank and Seepage Pit (Renoved 1978)
Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 03/ 86

Docunent #: 5498

Title: ANL- 34, Fuel Gl Spill by Building 755, QU 9-01

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 14/ 86

Docunent #: 5499

Title: ANL- 35, Industrial Waste Lift Station D scharge Ditch, QU 9-04
Aut hor : N A

Reci pi ent: N A

Dat e: 07/ 14/ 87



*  Docunent 5500

Title: ANL- 36, TREAT Photo Processing Discharge Ditch, QU 9-01
Aut hor : N A
Reci pi ent : N A
Dat e: 07/ 21/ 87
*  Docunent #: 5501
Title: ANL-53, Cooling tower Riser Pits, QU 9-04
Aut hor : N A
Reci pi ent: N A
Dat e: 04/ 01/ 90
ARG. 1 COOPERATI VE AGREEMENTS
*  Docunent #: ERD1- 070- 91*
Title: Pre-signature Inplenentati on of the CERCLA | nteragency Agreenent Action Plan
Aut hor : EPA, Findley, CE.
Reci pi ent: DCE, Sol ecki, J.E.
Dat e: 04/19/91
*  Document #: 3205*
Title: U S. DCE INEL Federal Facility Agreenent and Consent Order
Aut hor : N A
Reci pi ent: N A
Dat a: 07/ 22/ 91
* Document #: 2919*
Title: INEL Action Plan For Inplenmentation of the Federal Facility Agreenent and Consent O der
Aut hor : N A
Reci pi ent: N A
Dat e: 07/ 22/ 91
* Docunent #: 1088- 06- 29- 120*
Title: U S. DCE INEL Federal Facility Agreenent and Consent O der
Aut hor : N A
Reci pi ent: N A
Dat e: 12/ 04/ 91
*  Document #: 3298*
Title: Response to Comrents on the | daho National Engi neering Laboratory
Federal Facility Agreement and Consent O der
Aut hor : N A
Reci pi ent: N A
Dat e: 02/ 21/ 92
* Docunent #: DCE/ | D-10340(92) *
Title: Response to Comments on the | daho National Engi neering Laboratory
Federal Facility Agreement and Consent Order
Aut hor : N A
Reci pi ent: N A
Dat e: 02/ 21/ 92
AR9. 1 NOTI CES | SSUED
* Docunent #: AM SES- ESD- 92- 256*
Title: Nat ural Resource Trustee Notification
Aut hor : Pitrolo, A A
Reci pi ent: Andrus, C. D.
Dat e: 07/ 07/ 92
*  Document #: AM SES- ESD- 92- 257*
Title: Nat ural Resource Trustee Notification
Aut hor : Pitrolo, A A
Reci pi ent: Pol i tyka, C

Dat e: 07/ 07/ 92



*  Docunent #: AM SES- ESD- 92- 258*

Title: Natural Resource Trustee Notification
Aut hor : Pitrolio, A A
Reci pi ent: Ednmo, K
Dat e: 07/ 07/ 92
* Docunent #: AM SES- ESD- 93- 007*
Title: Invitation to Natural Trustee Representatives to D scuss Natural
Resources and Environmental Restoration at the | NEL
Aut hor : H nman, M B.
Reci pi ent : Addr essee Li st
Dat e: 01/ 25/ 93
*  Docunent #: AM SES- ESD- 93- 097*
Title: Agenda for Meeting of Potential Natural Resource Trustees' on March 17, 1993
Aut hor : Twi tchell, R L.
Reci pi ent: Addr essee Li st
Dat e: 03/ 02/ 93
*  Docunent #: AM SES- ESD- 93- 159*
Title: I NEL Natural Resource Trustee Meeting "G oup Menory" March 17, 1993
Aut hor : H nman, M B.
Reci pi ent: Addr essee Li st
Dat e: 03/ 30/ 93
* Docunent #: AM SES- ESD- 93- 162*
Title: Department of Energy ldaho Field Ofice (DOE-1D) Proposal for

Consul tation and Coordi nati on between Natural Resource Trustees
Aut hor : H nman, M B.

Reci pi ent: Addr esses Li st
Dat e: 04/ 02/ 93
* Docunent #: AM SES- ESD- 93- 276*
Title: Department of Energy ldaho Field Ofice (DOE-1D) Action Item Report to
Potential Natural Resource Trustees
Aut hor : H nman, M B.
Reci pi ent: Addr essee Li st
Dat e: 06/ 16/ 93
*  Docunent #: 5337*
Title: Nat ural Resource Trustee Representati on Designation
Aut hor : Andrus, C D., Governor
Reci pi ent: Pitrolo, A A
Dat e: 08/ 11/ 92
*  Docunent #: 5338*
Title: Response to Natural Resource Notification
Aut hor : Polityka, C S
Reci pi ent: Pitrolo, A A
Dat e: 08/ 28/ 92
AR11. 1 EPA GU DANCE
*  Document #: 5163, Revision 3*
Title: Adm ni strative Record List of Quidance Docunents
Aut hor : EPA
Reci pi ent: N A
Dat e: 08/ 12/ 92

* Docunent filed In INEL Federal Facility Agreenent and Consent O der (FFA/ CO
Adm ni strative Record Bi nder



